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PART I. RESPONSE OF CORN VARIETIES TO DETASSELING 
2 
INTRODUCTION 
The advent of commercial hybrid seed corn production was ushered 
into American agriculture by the successful crossing of inbred corn 
plants of different genetic constitutions. This crossing was per­
formed by detasseling or pulling the male flower from the ear pro­
ducing plant and pollinating its ear with pollen from a genetically 
different male plant. In a commerical hybrid corn company the de­
tasseling of the seed producing plants had to be accomplished by a 
large and often inexperienced labor force during the short period 
of flowering. Consequently, before the extensive use of cytoplasmic 
male-sterile varieties to elimination detasseling, this operation 
was viewed as a very expensive and necessary evil. Truly, the suc­
cess of a seed corn company was dependent upon an adequate detassel­
ing operation. 
The effects of detasseling on grain yield have been studied 
either to observe detasseling's detrimental effects on grain pro­
duction or, more recently, to compare its yields with those obtained 
from the use of cytoplasmic male-sterility. Unfortunately, there is 
little information about the effects of detasseling on diverse genetic 
material at the high stand levels which are used by many farmers to­
day. Indications are evident that yield response to detasseling is 
greater at higher than at lower planting rates. It has been suggest­
ed that this greater response at higher stand levels is caused by the 
removal of a source of competition for photosynthate to the ear, 
namely, the developing tassel. Therefore, an increase in grain yield. 
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which may not be statistically different from the control treatments, 
may be expected at all planting rates with use of male-sterility and 
detasseling. This conclusion has not been fully substantiated by 
experimental results. In addition to the removal of competition for 
photosynthate between the developing tassel and ear, some investi­
gations have shown that detasseling may remove a large concentration 
of growth hormone found in the tassel. This loss, it is believed, would 
sufficiently disrupt the plant's hormone balance to stimulate more 
rapid ear development. 
Three experiments were conducted from 1962 to 1964 at two dif­
ferent locations and were designed to obtain more information con­
cerning detasseling of corn by planting a wide range of corn belt 
varieties of both fertile and male-sterile genotypes at different 
population levels. 
The specific objectives of these experiments were: 
1. To determine the best time for tassel removal from 
male-sterile and fertile varieties for maximum grain 
yield response from detasseling. 
2. To investigate varietial differences with respect to 
their effect on grain yield response to detasseling. 
3. To obtain information about the effect of planting 
rates on yields of detasseled and non-detasseled 
fertile or male-sterile single-crosses. 
4. To study the effect of detasseling on rate of silking, 
percent barrens, and ear weight. 
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LITERATURE REVIEW 
Corn in monoecious and, therefore, is morphologically construc­
ted for the easy removal of its' male and female inflorescences at 
various stages of their development. Certainly, the easy removal 
of the male staminate flower from the corn plant and the readily 
hand pollination of the female pistillate flowers on the ear were 
advantages which assisted in the rapid development of the hybrid 
seed corn industry. 
It usually is assumed that removal of a plant part injures the 
plant and, in the case of corn, reduces yield. However, it is inter­
esting to note that before the turn of the century Schweitzer (1889) 
and Watson (1892) observed yield increases due to tassel removal. 
Watson (1892) reported as much as a 50.6 percent increase in grain 
yield due to "loss of tassel". Later, in the 1930's as hybrid corn 
production began to increase, Leonard and Kiesselbach (1932) obtained 
a 1.1 bushel per acre increase in yield by detasseling. At this time 
in the Philippines Isidoro (1934) acquired a ten percent additional 
grain yield from detasseling. Unfortunately, most of these early 
reports lack details concerning the planting used, varieties grown, 
time of detasseling, or type of climatic conditions in connection 
with their experiments. This information may have assisted in 
explanation of their results. 
As commercial hybrid seed corn production expanded, especially 
during the 1940's, detasseling was performed over large acreages and 
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often by an inexperienced labor force. These situations brought for­
ward several investigations to determine the amount of injury to the 
plant when leaves were removed in addition to the tassel. Airy (1955) 
reviewed a number of these studies performed in Illinois, Minnesota, 
and Nebraska and disclosed that the response from removing only the 
tassel varied from an average gain in yield of two percent in Illinois 
to a reduction of two percent in Nebraska. Leaf removal reduced 
yields in all cases. It is assumed herein, that these experiments 
reported by Airy (1955) were conducted at low planting rates with 
only a few varieties. 
It was not until the middle 1950's when physiological factors 
were used to explain the effects of detasseling on corn yield. This 
major contribution to the understanding of detasseling response was 
conducted by Grogan (1956) who tested the effect of tassel removal 
to anthesis on several varieties at various planting rates, fer­
tility levels, and moisture conditions. The positive response to 
detasseling was greater on low than highly fertilized soils and at 
high rather than low stand levels. There was a larger yield in­
crease to detasseling under dry rather than wet conditions. These 
yield increases caused by detasseling were exhibited, mainly as a 
redution in the number of barren plants and as larger ears. Grogan 
(1956) attributed these responses to detasseling under stresses of 
moisture, fertility, and population as being mainly due to less 
competition for nutrients between the developing ear and tassel 
then that found in the non-detasseled fertile plants. Tassels are 
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high in nitrogen prior to anthesis (Van Lanen et al. 1946, Grogan 
1956) Grogan (1956) predicted that similar results from detasseling 
could be obtained from use of cytoplasmic male-sterile varieties. 
An answer to this prediction and the conclusion made by Grogan 
(1956) came from an investigation by Duvick (1958). After comparison 
of six male-sterile varieties and their fertile counterparts over a 
wide range of stand levels in three different Midwestern states, Duvick 
(1958) suggested that there may be additional reasons for this positive 
response caused by detasseling other than an elimination of a source 
of competition between grain and pollen for nutrients as Grogan (1956) 
had concluded. Duvick (1958) found that one male-sterile variety 
showed no yield advantage over its normal counterpart under stress 
conditions of high stand and drought. Also, at lower population 
levels male-sterile varieties yielded less than the normal varieties. 
With these exceptions, male sterility showed a yield advantage over 
normal fertile varieties when grown under stress conditions of high 
rate of planting and moisture. At one location which had a moisture 
stress during the flowering period, male-sterile varieties yielded 30 
more bushes per acre than fertile varieties. Rogers and Edwardson 
(1952) reported similar results as that obtained by Duvick (1958) and 
showed the superiority in yield of single-cross and double-cross male-
sterile varieties compared to their fertile counterparts. 
The most recent detasseling experiment was conducted by Chinwuba 
et al.(1961). Their investigation was different from those conducted 
by Duvick (1958) and Rogers and Edwardson (1952) in that it compared 
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the effects of detasseling and non-detasseling of both male-sterile 
and fertile plants at between-plant distances of 6, 12, and 18 inches. 
Unfortunately, their work was performed with only one fertile variety 
and its male-sterile counterpart. However, their results indicated 
that as within-row-plant spacings decreased (population increased) 
there was an increasing positive yield response to male-sterility 
over normal fertility and a greater grain production from the detas-
seled fertile plants. Similar to other investigations, they found 
that male-sterile plants produced more grain than detasseled fertile 
plants. When they detasseled the male-sterile plants, there was no 
significant response over the non-detasseled male-sterile plants. 
They agreed with Grogan (1956) by concluding that under stress 
conditions male sterile varieties would be expected to produce more 
than their normal counterparts, mainly, due to less competition 
between the developing tassel and ear for photosynthate. 
From this survey of essentially all the reported corn detassel­
ing experiments, one notes that more investigations are needed 
especially in the study of causes for the differential variety response 
to detasseling. Also, there is a lack of information on such plant 
attributes as rate of silking, barrenness, and ear weight in relation 
to grain yield response caused by detasseling. 
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MATERIALS AND METHODS 
Field Procedures 
A series of detasseling experiments were conducted on the Uni­
versity's Old Agronomy Farm, three miles southwest of Ames in 1962 
and 1963 and on Beech Avenue experimental site located between South 
Riverside Drive and Beech Avenue in 1964. Soil types at these locations 
were Nicolett silt loam and Colo clay loam on the Old Agronomy Farm 
and Beech Avenue, respectively. Fertility of these soils was good 
with medium to high tests for nitrogen, available phosphorus, and 
available potassium. Soil pH was slightly below neutral. Infiltration 
rates and drainage were good on both soils. The Nicolett soil was on 
one to two percent slope while the Colo soil had no slope. 
The three detasseling experiments investigated the different 
variables given in Table 1. A wide range in plant population was 
used each year to test the effects of detasseling and to obtain in­
formation on the response of different varieties over a range of pop­
ulations. The varieties were selected on the basis of their genetic 
capabilities to withstand high planting rates and on the availability 
of seed of both fertile and male-sterile varieties. Detasseling 
treatments were changed each year as inf ormation was obtained about 
their effects on yield, ear weight and other attributes, A brief 
description of detasseling techniques is as follows: 
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Table 1. Population, Variety, and Detasseling Treatment For Years 
1962 to 1964 
Variable 
Locations: 
Populations: 
Varieties: 
1962 
Agronomy farm 
14,376^ 
28,846 
WF9 X C103 
C103 X HY 
M14 X B14 
07 X HY 
Year 
1963 
Agronomy farm 
12,446^ 
21,780 
31,680 
WF9 X C103 
C103 X HY 
WF9 X C103 (ms) 
M14 X B14 
07 X HY 
WF9 X B37 (ms) 
1964 
Beech Ave. 
31,680^ 
WF9 X C103 
WF9 X C103 (ms) 
C103 X HY 
HY X WF9 
HY X WF9 (ms) 
071 X 705* 
071 X 705 (ms)* 
385 X 155' 
385 
M14 
155 
B14 
(ms)' 
07 X HY 
0h43 X B37 
0h43 X B37 (ms) 
P3306* 
P3306* (ms) 
Detasseling Emergence 
Treatments: 75% silk 
10 days after 75% 
silk 
Control 
Pre-emergence 
Emergence 
75% silk 
Control 
Emergence 
Control 
^Acquired from Pioneer Seed Co., Johnston, Iowa. 
^These will be known from now on as 14, 29, 12, 22 and 32,000 
plants/acre, respectively. 
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Pre-emergence - Detasseling was conducted two to three days after 
synapsis either by reaching into the whorl of the plant with a forceps 
or by cutting through leaf tissue on the side of the whorl. Some plants 
suffered severe injury by these techniques. The presence of yellow 
pollen grains in the fertile tassels indicated that reduction-division 
had occurred. 
Emergence - Tassels were pulled by hand as they emerged from the 
whorl. All plots were surveyed daily for emerging tassels during the 
tasseling period. This treatment was used all three years. 
Seventy-five percent silk - When 75 percent of the plants in the 
plot showed silks, tassels were cut immediately above the flag leaf. 
The time of this treatment varied with the particular variety and 
stand level. 
Ten days after seventy-five percent silk - In this treatment, 
which was conducted only in 1962, tassels were cut from all plants 
in the plot ten days after 75 percent of the plants had silked. 
The plot size consisted of one 20 foot row per detasseling treat­
ment in 1962, one 25 foot row per treatment in 1963, and two 25 foot 
rows per treatment in 1964. Each year there was four treatment rows 
or sub-plots per variety plot bordered by one row on each side of the 
plot. 
The basic statistical design used each year was the split plot. 
Modifications were made to this design according to the purpose of the 
experiment and physical operation of the experimentation. In 1962 
the main plots in the four replications consisted of the two population 
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levels with the four varieties as sub-plots randomized within each main 
plot. Detasseling treatments constituted the sub-sub-plots. Because 
of ease of collecting data, rapid extraction of tassels, and nearness 
of the detasseled plants to a pollen source, the three detasseled rows 
and one control row were not randomized within a variety plot. The main 
plots in 1963 were a factorial arrangement of three populations and 
six varieties. The main plots were randomized within each of the 
four replications. Sub-plot units of each main plot consisted of the 
three detasseled rows and one control row. Similar to 1962, these 
treatment rows were not randomized in the main plots. Information 
acquired in 1962 and 1963 led to the use of one stand level in 1964. 
Consequently, varieties comprised the randomized main plots in each 
of five replications while detasseling treatments constituted the sub­
plots which were not randomized within the main plot. 
Because the detasseling treatments were not randomized, the mean 
square of the treatment error term is biased and will not give a true 
F test for the measurement of significance of the treatment main effects 
or any of the treatment interactions. However, F tests were computed 
on the mean squares of the treatment main effects and interactions 
by use of the treatment error term for each year's data with the 
strict assumption that the error term is unbiased. This assumption 
must be remembered in later interpretations of the results. 
Fertilizer of the following quantities was spread on the plots 
and disked-in about one month prior to planting. 
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Year N # /A P # /A K # /A 
1962 
1963 
1964 
250 
300 
180 
64 
53 
48 
120 
100 
120 
Side dress applications of 73 and 56 pounds of nitrogen per acre 
were applied three weeks after emergence in 1962 and 1963, respectively. 
No major nutrient deficiency symtoms were noticed except for a few 
varieties near the end of the 1964 season. 
Irrigation water was applied in 1964 in the quantities of 2.91 
and 7.80 acre inches 44 and 79 days after planting, respectively. 
Seedbed preparations were conducted in the usual manner common 
to this area. Soil insecticide was applied each year except 1964. 
Drill-type planting was done by hand in 36-inch-row widths in 1963 
and 1964 and 40 inch-row-widths in 1962. Double the desired stand 
level was planted and two weeks after emergence the plants were thinned 
to the correct population level. Spacing between plants was kept as 
constant as possible within a specific planting rate. Final stand 
counts were near the desired population levels in all years except in 
1964 when the stand was reduced on two replications by early cutworm 
damage. 
Rows were cultivated by hand early in the season and later fol­
lowed by use of a one-row-tractor cultivator. Only the first brood 
of corn borers were treated each year with five percent DDT granules. 
Harvest was performed by hand. Harvest plots were five feet 
shorter than the original plot length. All ears with grain were har­
vested from the plot; consequently, barren plants were defined as those 
plants not producing any grain. In 1964, small ears were separated 
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from large ears on each plot by visual observation. All ears from 
tillers were kept separate from the main plant sample in 1963 and 
1964; however, weight of both types of ears was added into the whole 
plot yield. During harvest of each plot, data was acquired as to 
stand count, and number of barren multi-eared and lodged plants. 
Stand counts were made before harvest. At harvest these counts 
were checked with the sum of total number of ears minus number of 
multi-ears per plant plus number of barren plants. Tillers were not 
included in the final stand count. 
In 1962 each plot sample was weighed and moisture content ac­
quired by shelling two rows of kernels from fifteen ears and by 
drying the kernels to constant weight at 120°F. Yield was calculated 
in bushels per acre of number two shelled corn with a moisture con­
tent of 15.5 percent. In the remaining years, the plot sample and 
any divisions (tiller ears or small ears), after weighing, were 
shelled by a mechanized hand sheller and the shelled grain weighed. 
A moisture sample was taken, weighed, and dried to constant weight 
at 120°F. Grain yields were computed as number two shelled corn with 
15.5 percent moisture. Each year ear weight was calculated by divid­
ing the total dry weight of the sample by the number of ears. From 
the total weight of shelled corn per sample, the shelling percent 
(dry), and the grain weight per ears could be computed for 1963 and 
1964 as seen in the Appendix, Tables 26and 27. 
In addition to harvest and yield data, counts of emerging silks 
were taken each year during the silking period. These counts usually 
14 
were made daily in each plot thus giving the time at which 75 percent 
of the plants had silked. Percent barren plants was computed by 
dividing the number of barren plants at harvest by the total plants 
in the plot. 
Statistical Procedures 
The form of the individual analysis of variance varied with the 
type of split plot design. In each year's analysis for grain yield, 
ear weight, percent barrens, and silking rate, the mean squares in­
volving treatments and its interactions were tested with the biased 
treatment error term. As stated previously, this term was biased be­
cause treatment rows were not randomized in each variety sub-plot. 
Inferences about only highly significant differences will be made 
with this restriction kept in mind. 
Because some of the same variables were used each year, it was 
desired to perform a combined analysis of variance over the three 
years and two different locations. As noted below there were minor 
dissimilarities in plot size and replication number in 1964 compared 
to 1962 and 1963. 
Year ^ 
Variable 
Locations 
Size of 
Harvest Plot 
Replications 
Number of plots 
Stand (plants/A) 
1962 
Old Agron. Farm 
1 row-16* 
4 
32 
29,000 
1963 
Old Agron. Farm 
1 row-20' 
4 
32 
32,000 
1964 
Beech Ave. 
2 rows-20' 
5 
40 
32,000 
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(Continued) 
Varieties 
Treatments 
WF9 X C103 
C103 X HY 
M14 X B14 
07 X HY 
T]_ -Detassel 
at emergence 
-Control 
same same 
same same 
The following standard analysis of variance was performed on 
each year's data which was taken from only high planting rates. 
Source of Variation 
Replication 
Varieties (V) 
Error (a) 
Treatment (T) 
T X V 
Error (b) 
1962-1963 
Degrees of 
Freedom 
3 
3 
9 
1 
3 
12 
1964 
Degrees of 
Freedom 
4 
3 
12 
1 
3 
16 
Bartlett's (1937) test of homogeneity of variances was applied 
to the error (a) and (b) mean squares of the three experiment's grain 
yield, ear weight, silking rate, and percent barrens. It was found 
that the error variances for grain yield and ear weight were the same 
in all three experiments at the 0.05 level of probability. Therefore, 
it was valid to compute a combined analysis for only these two factors, 
In the combined analysis varieties and treatments were considered 
as fixed variables and places as a random variable. The form of the 
combined analysis with the expectation of mean squares is given as 
follows: 
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Source of Degrees of Expected Mean Square 
Variation Freedom 
Place (P) 2 . 2 cr 
r 
— 2 
^2°P 
Reps/Place 10 
r 
Variety (V) 3 a2 
a 
-f-
_ 2 v^»-
V x P 6 
2 
a  
a 
— 2 
Error (a) 30 2 a 
a 
Treatment (T) 1 < -f — 2 vri*tp -f t2 v(lr ) & 1 U ^ 
T X V 3 -E-
_ 2 
^l°tvp •f 
T x P 2 
2 
^b -f 
— 2 
T X V X P 6 % 
- 2 
^2°tvp 
Error (b) 40 
2  
%  
Because of unequal number of replications among places and interest 
in variety and treatment differences, the expectation mean squares of 
the treatments, treatments X varieties, and varieties had to be cal­
culated by the method of weighted instead of unweighted analysis. 
Also, unequal replications required the computation of coefficients 
r^ and r2 as described by Cockeran and Cox, (1957). 
F tests for significance of the mean squares in the combined 
analysis were computed as follows; 
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a) The treatment X variety X place interaction was tested against 
the error (b) term. 
b) The treatment X place interaction was tested against the 
error (b) term. 
2 
c) Because the coefficients of r^ and r^ for the term are 
unlike, the mean square of treatment X variety X place could 
not be used directly to test the treatment X variety term. 
An F test was designed to include error term (b) mean square 
in order to make an appropriate test for treatment X variety 
(Cockeran and Cox (1957). 
d) The main effect of treatments was tested against the mean 
square of treatment X place again with use of error (b) mean 
square in a modified F test formula. Unlike coefficients 
existed between the v r^ and v rg terms. 
e) The interaction of variety X place was tested against error 
(a) mean square. 
f) The main effect of varieties was tested against the inter­
action of variety X place with a computation of a new F 
term which included the error (a) mean square term. 
g) The main effect of places was tested against the mean square 
for reps within places. 
In testing the terms of varieties, treatments, and treatments 
X varieties, the computed F tests biased F values upward making them 
more significant in relation to the tabular value. Consequently, if 
F values were near this tabulated value, the null hypotheses were not 
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firmly rejected or accepted. In the presentation of results for the 
combined analysis only differences at the 0.05 level of probability 
or greater will be considered different. 
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RESULTS AND DISCUSSION 
Data obtained during the three detasseling experiments will be 
presented and discussed in accordance with the effects of population, 
variety, and time of detasseling on the response to detasseling. These 
effects will be evident in the two-way and three-way interactions among 
these variables as shown in the analysis of variance of yield, ear 
weight, percent barrens, and silking rate for each year in Tables 2, 
3, and 4. Levels of significance have been denoted in each analysis 
of variance. Tests of significance of the treatment main effects and 
its interactions with variety and population were performed with the 
biased treatment error term. Harvest data for each year is presented 
in the Appendix, Tables 25 to 27. 
Population 
Planting rates were varied during 1962 and 1963 to test their 
effects on detasseling treatments and varieties. With acquisition of 
similar responses to detasseling in 1962 and 1963 at low and average 
populations and with the desire to obtain information on more varieties, 
only one stand level was used in 1964. Consequently, there will be no 
interactions between population and variety or population and detas­
seling treatment in the analysis of variance for 1964. 
In 1962, interactions between varieties and stands were significant 
for all harvest factors as indicated in Table 2. These significant in­
teractions seemed to arise from the different responses caused by single-
crosses WF9 X C103 and C103 x HY at the highest planting rate of 29,000 
Table 2. Analysis of variance of harvest data for four varieties grown in the 1962 detasseling ex­
periment 
Mean Square Mean Square 
Source of Degrees of Yield Degrees of Ear Weight Barren Silking Rate 
Variation Freedom (Bu/Ac) Freedom (lb/Ear) (Percent) Days 
Replication 3 2211.5 3 0.006 32.1 1.76 
Population (P) 1 3184.7 1 1.390 1426.2** 301.89** 
Error (a) 3 695.9 3 0.003 31.7 1.98 
Variety (V) 3 3302.9** 3 0.093 157.7* 109.18** 
V X P 3 2206.0** 3 0.023 157.3 15.48** 
Error (b) 18 352.5 18 0.002 34.9 2.05 
Treatment (T) 3 1006.2**(2) l(3) 0.010 85.6* 17.01* 
(1)T, X Ti, T2, T3 1 1333.3** 
Among Ti, T2, T3 2 842.7** 
T X P 3 454.3** 1 0.010* 84.4* 5.64 
T X V 9 290.0** 3 0.006 9.4 6.27 
T X V X P 9 139.1 3 0.003 9.7 3.97 
Error (c) 72 107.7 24 0.001 18.8 3.76 
Coefficients of Variation 
Population 19.7% 
Variety 14.1% 
Treatments 7.8% 
Treatment 
T-j^ - Detassel at emergence 
T2 - Detassel at 75% silk 
T3 - Detassel at 10 days after 75% silk 
Ta - Control - No detassel 
2 With the assumption of unbiased treatment error term. 
^Only treatments T4 and T^ 
* F value exceeds the 5% level of probability 
**F value exceeds the 1% level of probability 
Table 3. Analysis of variance of harvest data for six varieties grown in the 1963 detassel-
ing experiment 
Source of 
Variation D. F. 
Mean Square 
Yield 
(Bu/Ac) D. F. 
Ear Weight 
(Lb/Ear) 
Mean Square 
Barren 
(Percent) 
Silking Rate 
(Df.ys) 
Replication 3 
Main Plot 17 
Population(P) 2 
Linear 1 
Quadratic 1 
Variety(V) 5 
W/male sterile(ms)l 
W/fertile(f) 3 
ms X f 1 
P X V 10 
Error (a) 51 
Treatment(T)* 3 
T X T T T 1 
Among ^T-fT-fT- 2 
T X P 6 
X V 
X V X 
Error (b) 
15 
30 
162 
578.6** 
4727.8 
9266.1 
18 
** 
924g*0 
9938.5 
2.4, 
43.8 
269.7 
2428.7**^ 
4.1, 
3641*0 
** 
** 
330.7 
1940.0, 
364.5 
135.5 
** 
** 
3 
17 
1 
1 
1 
3 
1 
10 
51 
2 
5 
10 
54 
0.001 
** 
11.8 
_ ** 
0.189 
1.254 
1.241 
** 
0.5 
34.6 ** 37.3 ** 
** 
0.130 
0.012 
0.144 
0.006 
0.002 
* 0.006 
0.002 
0.014 
0.001 
0.001 
** 
6 2 . 6  
62.5 
0 . 1  
** 
80.3 
** 
** 
** 
** 
9.0 
7.0 
0.4, 
17.5 
2.7 
6.9 
80.1  
** 
** 
71.6 75.2 
® ^ • 1 * *  
112.7 103.8, 
19.8 60*; 
10.5 9.7 
1.2 
3** 
18.8 
** 
5.0 
2.5 
0.6 
0 . 6  
** 
** 
Coefficients of variation; 
Main plot 11.1% Sub plot 7.9% 
Treatment ; 
T- - Detasseled at pre-emergence; T„ - Detasseled at emergence; 
T^ - Detasseled at 75% silk; T^ - Control - No detassel. 
With assumption of unbiased treatment error term. 
*Only treatments T„ and T^. ** 
F value exceeds tne 5% level of probability. F value exceeds the 1% level of probability. 
Table 4. Analysis of variance of harvest data for fifteen varieties grown in the 1964 detasseling 
experiment 
Mean Square 
Source of 
Variation 
Replication 
Variety (V) 
W/ms and 
fertile 
W/male 
sterile (ms) 
W/fertile (f) 
ms X f 
W/other variety 
Other variety x 
ms and f 
Error (a) 
Degrees of 
Freedom 
4 
14 
Treatment 
T X V 
Error (b) 
(T)' 
11 
56 
1 
14 
60 
Yield 
(Bu/Ac) 
293 
10,901** 
12,147** 
12,810** 
12,369** 
7731** 
9,369** 
258 
291 
5415**^ 
777** 
81.7 
Ear Weight 
(lb/Ear) 
0.003* 
0.028** 
0.006* 
0.001 
0.011** 
0.002** 
0.001 
Barren 
(Percent) 
330.2** 
1093.8** 
0.031** 
0.033** 
0.031** 
0.010** 
0.028** 
1380.6** 
1132.1** 
1841.9** 
318.0* 
56.2 
13.1 
65.2 
1543.0** 
100.8** 
36.5 
Silking Rate 
Day 
84.6** 
195.8** 
222.0** 
47.8* 
298.4** 
710.5** 
54.1* 
190.8** 
16.4 
280.2** 
19.2** 
8.3 
Coefficients of Variation 
Main plot 
Sub plot 
18.6% 
9.5% 
^Treatment 
T^ - Detassel at emergence 
T2 - Control - No detassel. 
^With assumption of unbiased treatment error term. 
* F value exceeds the 5% level of probability. 
**F value exceeds the 1% level of probability. 
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plants per acre, the two less tolerant varieties, WF9 x C103 and C103 x 
HY, had fifty percent reductions in ear weight and silking rate and a ten 
percent increase in barrenness as seen in Appendix Tables 25 and 28. Single-
crosses M14 X B14 and 07 x HY produced two bushels more grain per acre at 
the high than the low stand levels. 
Variety X population interactions also were significant for yield, 
ear weight, and silking rate in 1963 with more varieties and populations 
being used than in 1962. Differences in grain yield were not as large in 
1963 as in 1962 for the same four single-crosses used both years, Tables 
25 and 26. Yields of all varieties in 1963 except C103 x HY 
followed a quadratic function as stands increased to 32,000 plants per 
acre, Table 26. Similar to 1962, the significant interaction of variety 
X population in 1963 may be attributed in part to the greater yield re­
duction at high stands of single-crosses WF9 x C103 and C103 x HY than with 
the other varieties. Also, in 1963, male-sterile varieties seemed least 
affected by a rise in stand level. 
Ear weights in 1963, presented in Table 26, showed a linear reduction 
as plantings became thicker. The ear weights of the less tolerant varieties, 
such as C103 x HY, were reduced more than the ear weights of the other 
varieties as populations increased. At the highest stand, the four same 
varieties grown both years gave less barrens and higher silking rates 
in 1963 than in 1962. Barrenness and silking rate were less affected by 
stand with the two male-sterile varieties than with the fertile varieties. 
Populations significantly affected the response obtained from detassel-
ing as shown in the analysis of variance in Tables 2 and 3 for 1962 and 1963, 
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respectively. In 1962, the largest response to detasseling at emergence 
was obtained at the highest stand level, Table 5. At each detasseling 
treatment in 1963, yields followed a quadratic function as planting rates 
increased. Duncan's tests at each treatment level in 1963 showed there 
was a significant difference between yields of the medium planting rate 
compared to the other planting rates at the 0.05 probability level. Table 
6 .  
Analyses presented in Tables 2 and 3 show significant interactions 
between treatment and population for ear weight and barrenness in 1962 
and silking rate in 1963. Detasseling at emergence increased ear weight 
12 percent more at high than low planting rates in 1962, Table 7. Bar­
renness was reduced at high stands by detasseling at emergence more in 
1962 than 1963, Table 8. In 1963, the length of time to reach 75 per­
cent silking was significantly reduced by detasseling at emergence as 
plant densities were increased. Table 9. 
It is evident from the significant interactions of population X 
variety and population X detasseling treatment that removal of tassels 
at high stand levels caused a larger response for most varieties than 
at lower plant densities. The presence of more competition between the 
tassel and developing ear for the available photosynthate at the higher 
than lower planting rate may have been a contributing factor for the 
significant trend of population X treatment interaction. Regardless 
of detasseling, varieties C103 x HY and WF9 x C103 seemed to have lower 
optimum stand levels for maximum seed yield than M14 x B14 and 07 x HY. 
High rates of planting at any detasseling treatment reduced ear weight, 
increased barrens, and slowed the silking rate for most varieties. 
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Table 5. Effect of population, variety, and time of detasseling 
on yield of the 1962 detasseling experiment 
Emergence 
14,000 (Pl/Ac) 29,000 (Pl/Ac) Medn 
Variety Yield* Yield % Yield % 
M14 X B14 134.1 +6.1 137.5 + 6.4 135.8 + 6.3 
07 X HY 140.0 +7.7 151.9 +17.5 146.0 +12.6 
WF9 X C103 144.2 -0,7 148.1 + 7.7 146.2 + 3.5 
C103 X HY 144.7 -eg.2 129.9 440.1 137.3 ..+24.2 
141.4* +11.6 Mean 140.8 +5.3 141.9 +17.9 
75% Silked 
M14 X B14 118.2 - 6.4 125.3 - 3.0 121.8 - 4.2 
07 X HY 134.3 + 3.3 131.2 + 1.4 132.8 + 2.4 
WF9 X C103 167.8 +15.5 144.1 + 4.8 156.0 +10.2 
C103 X HY 140.6 + 5.2 103.6 +11.8 122.1 + 8.5 
Mean 140.2 + 4.4 126.1 + 3.7 133.2^ + 4.5 
10 days after 75% silked 
M14 X B14 131.8 -e4.2 126.2 - 2.3 129.0 +1.0 
07 X HY 132.3 +1.8 138.5 + 7.1 135.4 44.5 
WF9 X C103 157.7 -e8.5 127.7 - 7.1 142.7 +0.7 
C103 X HY 135.8 +1.6 102.3 +10.3 119.1 +6.0 
Mean 139.4 -t4.1 123.7 + 2.0 131.6^ +3.0 
^Mean yield (bu/Ac) of detasseled plots. 
^Percent difference in yield from control. 
^Treatment mean yields which are not followed by a similar 
letter were significantly different at the 0.05 probability 
level using Duncan's Multiple Range Test (Duncan 1955). 
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Table 6. Effect of population, time of detasseling, and variety 
on yield of the 1963 detasseling experiment 
Pre-emergence 
Variety 
12,00Q(P1/Ac) 
Yield 
22,000(P1/Ac) 
Yield % 
32,000(P1/Ac) 
Yield % 
Mean 
Yield 7o 
M14 X B14 129.9 -3.7 154.1 -10.9 152.b +0.6 145.5 -47/ 
07 X HY 138.5 +3.7 155.5 +5.4 156.9 +24.1 150.3 +11.1 
WF9 X C103 145.3 -4.1 1/3.9 +1.7 142.7 -5.4 154.0 —2.6 
C103 X HY 133.9 +3.8 152.2 +36.4 142.1 +100.3 142.7 +46.8 
WF9 X C103 137.9 -13.2 153.6 -15.3 129.4 -24.4 140.3 -17.6 
(ms) 
WF9 X B37 140.1 -6.2 142.5 -3.2 140.8 -17.8 141.1 -12.4 
(ms) 
* 
Mean 137.6 -3.3 155.3 +0.7 144.1 +12.8 145.7^ +3.4 
M14 X B14 137.1 +1.5 
Emergence 
163.8 -5.3 164.8 +16.4 155.2 +4.2 
07 X HY 153.0 +14.5 163.9 +11.1 166.9 +32.0 161.3 +19.2 
WF9 X C103 151.0 -0.3 163.6 -3.3 151.3 +0.2 155.3 +1.1 
C103 X HY 142.1 +10.1 155.9 +39.8 119.4 +68.4 139.1 +39.4 
WF9 X C103 155.0 -2.4 174.9 -3.6 170.9 -0.2 166.9 -2.1 
(ms) 
WF9 X B37 154.9 +3.6 171.8 +4.5 153.3 -10.6 160.0 -0.8 
(ms) 
a * 
Mean 148.9 +4.5 165.6 
75% 
+7.2 
Silked 
154.4 +16.4 165.3 +9.4 
M14 X B14 144.3 +6.8 164.8 -4.7 146.0 -3.7 151.7 -0.5 
07 X HY 140.0 +4.8 154.6 +4.8 124.9 -1.1 139.8 +2.8 
WF9 X C103 137.6 -9.2 169.0 -1.0 137.9 -8 » 6 148.2 -6.3 
C103 X HY 114.8 -10.9 102.6 -7.9 66.3 -6.4 94.6 -8.4 
WF9 X C103 151.6 -4.6 184.6 +1.7 156.3 -8.8 164.2 -3.9 
(ms) 
WF9 X B37 147.1 -1.5 •164.2 -0.0 164.1 -4.3 158.5 -1.9 
(ms) 
b & 
Mean 139.2 -2.4 156.6 -1.2 132.6 -5.5 142.8 -3.0 
^ean yield (Bu/Ac) of detasseled plots. 
Percent difference in yield from control. 
* 
Treatment mean yields which are not followed by a similar letter 
were significantly different at the 0.05 probability level using Duncan's 
Multiple Range Test. 
27 
Table 7. Effect of population, detasseling at emergence, and variety on 
ear weight of the 1962 to 1964 detasseling experiment 
1962 
14,000 29,000 
(Plants/A) (Plants/A) Mean 
Variety 
a 
Ear wt. Ear wt. % Ear wt. % 
M14 X B14 0.54 -3.5 0.33 +6.5 0.44 +1.5 
07 X HY 0.60 -1.6 0.40 +11.1 0.50 +4.8 
WF9 X C103 0.77 -6.5 0.43 0.0 0.60 -3.3 
C103 X HY 0.76 +11.9 0.40 +29.0 0.58 +20.5 
Mean 0.68 -0.1 0.39 +11.7 0.54 +5.8 
1963 
12,000 22,000 32,000 
(Plants/Ac) (Plants/Ac) (Plants/Ac) Mean 
Variety Ear wt. % Ear wt % Ear wt. % Ear wt. % 
M14 X B14 0.49 -10.9 0.40 -2.5 0.29 +7.1 0.39 -2.1 
07 X HY 0.57 +5.6 0.42 +10.5 0.29 +38.1 0.43 +18.1 
WF9 X C103 0.70 -4.1 0.47 -2.1 0.33 -2.9 0.50 -3.0 
C103 X HY 0.54 +22.7 0.33 +37.2 0.23 +7.7 0.37 +22.5 
WF9 X C103 (ms) 0.67 -5.7 0.49 0.0 0.33 -5.7 0.50 -3.8 
WF9 X B37 (ms) 0.65 -3.1 0.45 +2.3 0.29 -12.1 0.46 -4.3 
Mean 0.60 +0.8 0.43 + 7.6 0.29 +5.4 0.44 +4.6 
1964 
(32,000 (Plants / Acre) 
Variety Ear wt. ' I Variety Ear wt. % 
M14 X B14 0.27 +0.9 P3306 (ms) 0.28 -6.6 
07 X HY 0.23 +7 .7 071 X 705 0.15 +27.1 
C103 X HY 0.20 +82.5 071 X 705 (ms) 0.15 -5.4 
WF9 X C103 0.22 +33.0 Oh43 X B37 0.29 +2.1 
WF9 X C103 (ms) 0.21 +8.2 Oh43 X B37 (ms) 0.30 -4.7 
HY X WF9 0.17 +11.3 385 X 155 0.25 +23.3 
HY X WF9 (ms) 0.19 -6 .8 385 X 155 (ms) 0.30 +1.7 
P3306 0.25 +7 .0 Mean 0.23 +11.6 
*Mean weight (Lb/Ear) of detasseled at emergence plots. 
Percent difference in ear weight from control. 
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Table 8. Effect of population, detasseling at emergence, and variety 
on percent barrens of the 1962 to 1964 experiments 
1962 
Variety 
M14 X B14 
07 X HY 
WF9 X C103 
G103 X HY 
14,000 
(PI/Ac) 
7o' V 
0 . 0  0 . 0  
0 . 0  0 . 0  
0 .0  0 .0  
0 . 0  0 . 0  
0 . 0  0 . 0  
29,000 
(PI/Ac) 
% % 
2.7 -0.7 
1.5 -7.7 
10.7 -3.7 
13.5 -6.2 
7.1 -4.6 
Mean 
% % 
1.3 -0.3 
0.7 -3.8 
5.3 -1.8 
6.7 -3.2 
3.5 -2.3 
1963 
Variety 
M14 X B14 
07 X HY 
WF9 X C103 
C103 X HY 
WF9 X C103 (ms) 
WF9 X B37 (ms) 
Mean 
12,000 
(Pl/Ac) 
% % 
0 . 0  0 . 0  
0 . 0  0 . 0  
1.5 0.0 
1.3-1.3 
1.341.3 
0.0-1.4 
0.7-0.2 
22,000 
(PI/Ac) 
% % 
0 .0  0 .0  
2.3 -t-2.3 
2.7 -1.6 
2.3 -5.3 
1.7 -t-1.7 
1 .6  -0 .1  
1.8 -0.5 
32,000 
(Pl/Ac) 
7o 
1.2 
1 . 1  
2 . 6  
% 
•0.5 
•1.1 
•1.5 
7.0 -2.7 
3.6 +1.8 
1.2 -1.7 
2 . 8  - 0 . 8  
Mean 
% % 
0.4 -0.2 
1.1 •tO.4 
2.3 -1.0 
3.5 -3.1 
2.2 -f-1.6 
0.9 -1.1 
1.7 -0.6 
1964 
32,000 (Plants/Acre) 
Variety 
M14 X 314 
07 X HY 
C103 X HY 
WF9 X C103 
WF9 X C103 (ms) 
HY X WF9 
HY X WF9 (ms) 
P3306 
% % 
8.7 -10.3 
8.5 - 4.0 
10.7 -13.2 
25.9 
32.6 
- 2 0 . 0  
-10.5 
5.9 - 3.8 
13.8 + 4.3 
9.3 -11.5 
Variety 
P3306 (ms) 
071 X 705 
071 X 705 (ms) 
0h43 X B37 
0h43 X B37 (ms) 
385 X 155 
385 X 155 (ms) 
% % 
7.4 
34.0 
19.3 
4.7 
5.9 
12.7 
12.0 
-3.3 
-10 .0  
-2.7 
-frO.l 
+2.3 
-8.7 
-3.1 
Mean 14.1 -6.3 
^ean percent of detasseled at emergence plots. 
^Percent difference in barrens from control. 
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Table 9. Effect of population, detasseling at emergence, and variety on 
rate of silking of 1962 to 1964 detasseling experiments 
1962 
Variety 
M14 X B14 
07 X HY 
WF9 X C103 
Ci03 X HY 
14,000 
(Plants/Ac) 
Days" 
Days^ Diff. 
3.50 -0.25 
4.25 -0.75 
7.25 +0.75 
6.50 -1.50 
29,000 
(Plants/Ac) 
Days 
Days Diff. 
6.00 -0.25 
8.50 +0.25 
9.75 -2.25 
12.25 -4.25 
Mean 
Days 
Days 
Diff. 
4.75 -0.25 
6.38 -0.25 
8.50 -0.75 
2.38 -1.38 
Mean 5.38 -0.44 9.  13 -1.63 7.25 -0.66 
1963 
12,000 22,000 32,000 Mean 
(Plants/Ac) (Plants/Ac) (Plants/Ac) 
Days Days Days Days 
Variety Days Diff. Days Diff. Days Diff. Days Diff 
M14 X B14 3.25 -0.25 3.25 -1.25 5.75 -1.50 4.08 -1.00 
07 X HY 4.50 -to.25 4.50 -1.25 5.25 -2.50 4.75 -1.17 
WF9 X C103 4.00 -to.50 4.00 -0.50 5.25 -0.75 4.42 -0.25 
C103 X HY 5.25 -0.25 8.75 -2.25 10.75 -2.00 8.25 -1.50 
WF9 X C103 (ms) 4.25 +0.50 5.00 0.00 5.50 0.00 4.92 -to.17 
WF9 X B37 (ms) 4.00 -to.25 4.00 0.00 4.75 -0.50 4.25 -0.08 
Mean 4.21 -to.17 4.92 -0.88 6.21 -1.21 5.11 -0.64 
1964 
32,000 (Plants/Acre) 
Days Days 
Variety Days Diff. Variety Days Diff. 
M14 X B14 11.2 -6.0 P3306 (ms) 9.6 -0.4 
07 X HY 14.0 -9.4 071 X 705 20.6 -5.2 
C103 X HY 13.4 -2.4 071 X 705 (ms) 13.2 -to.4 
WI'9 X C103 18.2 -5.G 0h43 X B37 9.2 -0.8 
WF9 X C103 (ms) 12.2 -1.2 0h43 X B37 (ms) 8.0 0.0 
HY X WF9 13.6 -3.2 385 X 155 10.0 -2.0 
HY X WF9 (ms) 11.2 -1.6 385 X 155 (ms) 8.6 0.0 
P3306 11.6 -3.0 Mean 12.3 -2.7 
^eans days to reach 75% silk on detasseled at emergence plots. 
^Days difference from control. 
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Variety 
Data in Tables 2, 3, and 4 show that there was a significant inter­
action of variety X treatment in the grain yield produced each year. 
The number of varieties was changed each year because of information 
acquired about their performance under varying stands and detasseling 
treatments. From Table 25, it can be seen the varieties in 1962 which 
yielded well in control plots at high stands usually gave the poorest 
response to all detasseling treatments. Detasseling at emergence plots 
usually produced the most grain for each variety in 1962, Table 5. 
Variety C103 x HY was affected the most by detasseling. Whereas most 
of the fertile varieties in 1963 produced more grain by detasseling 
the male-sterile hybrids were consistently reduced in yield by de­
tasseling, Table 6. A similar response for male-sterile varieities was 
evident in 1964, Table 10. Varieties planted in 1964 which were adapted 
to the high stand levels produced higher yields and responded less to 
detasseling then did the varieties which were less tolerant to the 
high plant density. 
In 1964, six varieties with their male sterile and fertile counter­
parts were planted and later detasseled. Comparisons between their 
yields under detasseled and non-detasseled conditions, are in Table 
11 for these six varieties. At 32,000 plants per acre, there was an 
average 25 percent increase in grain yield from planting male-sterile 
rather than fertile seed of these six varieties. This difference in 
comparison 1 can be thought of as being caused by the greater amount 
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Table 10. Effect of detasseling and variety on yield of the 1964 
detasseling experiment 
Variety Emergence* 
Yield (Bushels per acre) 
32,000 (Plants/Acge) 
Control 7o^  
M14 X B14 140.3 112.2 +25.1 
07 X HY 102.6 66.3 +54.7 
WF9 C103 75.4 60.9 +23.7 
C103 X HY 92.3 40.9 +125.2 
WF9 X C103 (ms) 70.6 64.4 +9.7 
HY X WF9 80.9 69.1 +17.0 
HY X WE9 (ms) 90.8 98.6 -7.9 
P3306 113.6 101.0 +12.5 
P3306 (ms) 129.9 136.3 -4.7 
071 X 705 45.6 30.0 +51.8 
071 X 705 (ms) 62.6 66.3 -5.5 
Oh43 X B37 139.5 138.8 +0.7 
Oh43 X B37 (ms) 149.8 159.3 -6.0 
395 X 155 112.6 84.9 +32.5 
395 X 155 (ms) 109.7 
* 
106.9 
* 
+2.6 
101.1* 89.1^ +22.0 
^Mean yield (Bu/Ac) of detasseled plots. 
^Mean yield (Bu/Ac) of control plots. 
^Difference in yield from control. 
Treatment mean yields which are not followed by a similar letter 
were significantly different at the 0.05 probability level using 
Duncan's Multiple Range Test. 
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of photosynthate used for pollen grain production and possible more 
repiration of the fertile than the sterile tassels. Comparison 2 
shows a 37 percent of 21 bushel per acre mean increase when male-
sterile plants were detasseled in comparison to non-detasseled fertile 
plants. The difference between comparisons 1 and 2 in Table 11 is 
found in comparison 4 and indicates the amount of injury incurred by 
detasseling male-sterile plants. Single-crosses, WF9 x C103 and 385 
X 155, unfortunately gave unexplainable gains from this tassel removal; 
however, the mean injury over the six varieties was three bushels per 
acre. Detasseling fertile plants at emergence resulted in a gain of 
23 percent over non-detasseled fertile plants (Comparison 3). Com­
parisons 1, 2, and 3 in Table 11 have been called "gains" whereas the 
remaining comparisons are classified as "losses" (Chinwuba et al. 1961). 
The greater grain production when male-sterile plants were detasseled 
compared to detasseled fertile plants, noted in comparison 5, may be 
attributed in part to more photosynthate used by fertile than sterile 
tassels before the time of detasseling. With the addition of the 
measure of injury due to detasseling (comparison 4) and the loss of 
early usage of photosynthate for production of tassels by the fertile 
plants (comparison 5), one has a measure of the total loss due to de­
tasseling of fertile plants compared to normal male-sterile plants as 
indicated in Comparison 6. The overall variety mean for this de­
tasseling loss was 10.7 bushels per acre or 13.6 percent. 
Tables 3 and 4 present the significant interactions of variety X 
treatment for ear weight, percent barrens, and silking rate in 1963 
Table 11. Response to detasseling and male sterility of six varieties grown in the 1964 detasseling 
experiment 
Varieties 
Increase or decrease in yield (Bushel/Acre) 
WF9 X HY X 071 X 385 X Oh43 X Mean 
Comparison C103 WF9 705 155 P3306 B37 
1. Non-detasseled sterile vs. non-detasseled fert. 3.4 29.4 36.2 21.9 35.2 20.5 24.4 
2. Detasseled sterile vs. non-detasseled fertile 9.7 21.6 35.2 24.7 28.8 11.0 21.4 
3. Detasseled fertile vs. non-detasseled fertile 14.4 11.7 15.5 27.6 12.6 0.6 13.8 
4. Non-detasseled sterile vs. detasseled sterile - 6.2 7.8 3.6 - 2.8 6.4 9.5 3.0 
5. Detasseled sterile vs. detasseled fertile - 4.7 9.8 16.9 - 2.8 16.2 10.3 7.6 
6. Non-detasseled sterile vs. detasseled fertile - 11.0 17.7 20.6 - 5.7 22.6 19.8 10.6 
Comparison Increase or decrease in yield (Percent) 
1. Non-detasseled sterile vs. non-detasseled fert. 5.3 29 .8 54 .8 20 .5 25 .8 12 .8 24 .8 
2. Detasseled sterile vs. non-detasseled fertile 15.9 31 .2 108 .3 29 .1 28 .6 7 .9 36 .8 
3. Detasseled fertile vs. non-detasseled fertile 23.7 17 .0 51 .8 32 .5 12 .5 0 .4 23 .0 
4. Non-detasseled sterile vs. detasseled sterile - 8.8 8 .6 5 .8 - 2 .5 4 .9 6 .3 2 .4 
5. Detasseled sterile vs. detasseled fertile - 6.3 12 .1 37 .1 - 2 .5 14 .2 7 .3 10 .3 
6. Non-detasseled sterile vs. detasseled fertile - 14.5 21 .8 45 .2 - 5 ,0 19 .8 14 .2 13 .6 
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and 1964, respectively. Some of this variance may be attributed to 
the general negative response to detasseling at emergence given by 
most of the male-sterile varieties as compared to the less negative 
or even positive response given by the fertile varieties during the 
two years. As noted in Table 7, in 1963, varieties 07 x HY and C103 
X HY gave an 18 to 22 percent increase in ear weight respectively, 
whereas all other varieties produced smaller ears when detasseled at 
emergence. Increases in ear weight and number for most varieties seem 
to be related to yield increase for both years, 1963 and 1964. 
Tassel removal in 1964 reduced the number of barren plants more 
in fertile than male-sterile varieties, Table 8. Also, data in Table 
9 indicates that fertile varieties in 1964 had slower silking rates 
than male-sterile varieties; however, the rates of the fertile plants 
were increased more by detasseling than those of the male-sterile 
plants. 
Time of Detasseling 
As more data were acquired about the effect of time of tassel 
removal on grain yield, treatments were changed each year except for 
detasseling at tassel emergence which was used each year. 
Partition of the treatment mean squares for yield in 1962 and 
1963 as shown in Tables 2 and 3 and the test of the separate mean 
squares with the biased error term, indicated that there were signif­
icant differences between the control treatments (T^) and the remain­
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ing treatments only in 1962 and among the three detasseling treatments 
in both 1962 and 1963. In 1964, Table 4 shows the presence of a sig­
nificant difference in yields between the two treatments of control 
and detassel at emergence. Duncan's tests on treatment means for 
each year showed a significant difference between the detasseling at 
emergence treatment and the other detasseling treatment means at the 
0.05 probability level. Tables 5, 6, and 10. 
In 1962, mean yields for varieties and planting rates followed a 
negative linear response with increasing time of tassel retention on 
the plant. Tables 5 and 25. Because of the possible injury to the 
plants caused by the pre-emergence detasseling treatment in 1963, 
mean yields tended to follow a quadratic function with increasing 
delay of detasseling time as shown in Tables 6 and 26. 
The three way interaction in 1963 of variety X population X de­
tasseling treatment in Table 3 was significant at the 0.01 probability 
level. This interaction shows that as populations rose from 12 to 
32,000 plants per acre the mean population yield for each detasseling 
treatment tended to follow a quadratic function; however, as rates 
increased, not all varieties within each detasseling treatment followed 
this same quadratic function, mainly, because of the effect of detas­
seling on their yields. Data presented in Table 6 shows that the in­
fluence of detasseling resulted primarily from the straight line re­
sponse of the male-sterile varieties compared with the negative response 
of C103 X HY and 07 x HY as stand was increased. This type of dif­
ferential response to detasseling among varieties at low, medium and 
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high plant densities showed that the variety's ability to yield at 
high stands may be inversely related with its capability to respond 
to detasseling at these stands in 1963. 
Analysis of variance in Tables 2, 3, and 4 show the significant 
difference between the control and detasseling at emergence treatments 
in ear weight, percent barrens, and silking rate for 1962, 1963 and 
1964. For all three years, detasseling at emergence significantly 
increased ear weight from five to twelve percent, reduced barrens from 
one to six percent, and reduced the length of time to 75 percent silk 
from one to three days. These data are acquired from treatment means 
for the three years as presented in Tables 7, 8, and 9. 
Grain yield data from the similar variables listed in the materials 
and methods section were analysed separately for each year according to 
the analysis of variance presented in Appendix Table 31. After a test 
for homogeneity of error mean squares, the three year's data were com­
bined and analyzed according to the analysis of variance shown in Table 
12. The variety means for the three years are presented in Table 13. 
Yields were highly significantly different for places (years and 
locations) and varieties X place. The significance of the interaction 
may be noticed in Table 13 where yields for the four varieties show a 
marked reduction in 1964 compared to 1962 and 1963. It is interesting 
to note that there is less variance in yield among years for the de-
tasseled than the control plots. Unfortunately, there was no signif­
icant difference among varieties or the interaction of varieties X 
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treatments. Varieties 07 x HY and C103 x HY gave the largest response 
to detasseling and probably were major contributors toward the signif­
icance among treatments. 
Other effects caused by detasseling, such as ear weight increase, 
barren decrease, and silk rate increase, are listed in Table 13 for 
each variety and year. Separate analysis of variance of these factors 
was computed, but the analyzes could not be combined because of signif­
icant differences in the variety and treatment error mean squares at 
the 0.05 probability level. 
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Table 12. Combined analysis of variance for yield (Bu/Ac) at high stand 
level for four varieties, and two detasseling treatments from 
the 1962 to 1964 detasseling experiments. 
Source of 
Variation 
Place (P) 
Reps/Place 
Variety (V) 
V X P 
Error (a) 
Degrees of 
Freedom 
2 
10 
3 
6 
30 
Mean Square 
29,249.0 
556.2 
7,548.9 
4,235.3 
346.0 
2 Value 
52.59** 
1.75 
12.24** 
Treatment 
T X V 
T X P 
T X V X P 
Error (b) 
1 
3 
2 
6 
40 
18,227.0 
1,025.9 
371.4 
474.4 
330.2 
48.13* 
2.13 
1.12 
1.44 
*F value exceeds the 5% level of probability. 
**F value exceeds the 1% level of probability. 
Table 13. Response to detasseling at emergence of four varieties grown over years 1962 to 1964 at high 
stand levels. 
Treatments 
Detassel 
Control 
Response to 
detassel 
Variety 
WF9 X C103 M14 x B14 C103 x HY 07 x HY 
1962 1963 1964 1962 1963 1964 1962 1963 1964 1962 1963 1964 
Yield (Bu/Ac) 
148.2 151.4 75.4 137.5 164.8 140.4 130.0 119.5 92,3 152.0 166.9 102.7 
137.5 151.0 61.0 129.3 151.7 112.2 92.7 70.9 41.0 129.3 126.4 66.4 
10.7 .4 14.4 8.2 13.1 28,2 37.3 48.6 51.3 22.7 40.5 36.3 
Ear Weight (Lb/Ear) 
Detassel .43 .33 .23 .33 .29 .28 .40 .23 .21 .40 .29 .23 
Control .43 .34 .23 .31 .28 .26 .31 .13 .11 .36 .21 .18 
Response to 
detassel .00 -.01 .00 ,02 .01 .02 .09 .10 ,10 .04 ,08 ,05 
Barrenness (Percent) 
Detassel 10.8 2.6 25.9 2.8 1.2 8.7 13.5 7,0 10.7 1.5 1,1 8.5 
Control 14.5 4.1 36.2 3.5 1.7 19.2 19.7 9,7 24.0 9,3 0.0 28.5 
Response to 
detassel -3.7 -1.5 -10,3 -0.7 -0.5 -10,5 -6.2 —2.7 -13.3 -7.8 +1.1 "20.0 
Silking Rate (Days) 
Detassel 9.8 5.3 18.2 6.0 5.8 11.2 12.3 10.8 13.4 8.5 5.3 14.0 
Control 12.0 6.0 24.0 6.3 7.3 17.2 16.0 12.8 15.8 8.3 7.8 23.4 
Response to 
detassel -2.2 -0.7 -5.8 -.3 -1.5 -6.0 -3.7 -2.0 -2.4 +.2 -2.5 -9.4 
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SUMM&RY 
Removal of fertile tassels from four varieties grown at above 
optimum stand levels increased grain yields significantly over three 
years of the experiment. Also, there was a significant difference in 
grain yields among the four varieties each of the three years. This 
interaction was probably due to many uncontrollable environmental 
factors during each year. 
For years when different planting rates were used, both varieties 
and treatments interacted significantly with planting rates. Selection 
of the varieties each year perhaps was instrumental in obtaining a 
difference in grain yield among the varieties at the planting rates 
used in the experiments. High stands accentuated the yield differences 
among varieties and the detasseling treatments. As planting rates were 
raised, ear weights and silking rates were reduced and percent barrens 
were increased, regardless of variety or detasseling treatment for 
1962 and 1963. Also, detasseling the fertile varieties at tassel 
emergence seemed to diminish the detrimental effect of high stand on 
yield, barrens, and silking rate. 
Varieties of corn which yielded poorly at the high stands used in 
these experiments usually gave the largest yield response to detasseling 
at tassel emergence. In 1963 and 1964, male-sterile varieties were 
less affected by detasseling than fertile varieties. Detasseling often 
caused a reduction in yields of male-sterile varieties. In 1964, there 
was more benefit from growing male-sterile varieties than detasseling 
their fertile counterparts. 
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For all three years, detasseling at tassel emergence significantly 
affected the ear weights, percent barrens, and days of silking for all 
of the varieties. This significant response to detasseling at emergence 
was manifested in larger and more ears and a faster rate of silking. In 
1963 and 1964, differences in ear weight and barrens due to detasseling 
were smaller for male-sterile and tolerant fertile varieties than less 
tolerant fertile varieties. The number of days to reach 75 percent 
silk seemed directly related to percent barrens and inversely related 
to ear weight. 
The time of detasseling had some effect on the grain production 
of all varieties grown at all stand levels during the three years. It 
generally was found in 1962 and 1963 that the longer the retention time 
of the tassel on the plant, the lower were the yield increases due to 
detasseling for most varieties. Removal of tassels prior to their 
emergence seemed to be detrimental for varieties planted in 1963. 
Detasseling as the tassel was visibly emerging from the whorl caused 
the maximum yield increase over control plots regardless of stand level 
or variety. 
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PART II. RESPONSE OF CORN VARIETIES TO POPULATION 
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INTRODUCTION 
Higher management skill of the farmer and an intensification of 
the drive for maximum yield per acre have caused the farmer to plant 
corn at continually higher stand levels. Consequently, commercial 
seed producers have begun to develop varieties that withstand rel­
atively high plant densities. The demand for genetic material capable 
of yielding well at high stand levels has brought with it the much 
used term tolerance. To the forester and ecologist, who have been 
interested especially in shade tolerance of plants in a natural envi­
ronment, this word denotes a wide range of reasons for the dominance 
of one species over another. In the area of corn production, where 
the farmer can adjust the plant community to meet his specific con­
ditions, the word tolerance has often meant superiority to one specific 
physical or biotic factor such as stand, shade, drought, heat, insect, 
or disease. Of course, as in forestry the causes of tolerance to 
each of these factors are numerous and overlap one another. Un­
fortunately, there is less information concerning the physiological 
differences among corn varieties grown under high plant densities or 
simulated conditions than in the area of silviculture. From the vol­
uminous amount of information showing the effect of high population 
densities on corn yields, there are few studies which explain or 
even show differences in optimum stand levels among corn belt var-
ities especially in plant attributes other than yield. 
A yield reduction at high planting rates results, primarily, 
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from an increased number of unproductive stalks. Specific reasons 
for these barren stalks under high stands may be many, but again in­
vestigations into these causes with numerous genotypes have been meager. 
Individual plant attributes associated with barrenness may be such 
factors as reduction in silk length, delayed silk emergence, high or 
low sugar concentration, late dry matter accumulation, etc. Study 
of varietal differences among these attributes at high plant densities 
must be conducted in order for the plant breeder to make his selection 
for tolerant varieties not only on phenotypic characters, but, also, 
on physiological differences. 
It is beyond the scope of this experiment to investigate all the 
differences among tolerant and intolerant corn varieties at high plant 
densities; however, this experiment studied the response of 26 corn 
belt varieties of diverse genetic constitution at different planting 
rates with the following objectives in mind: 
1. To obtain and use a practical criteria for selection 
and classification of corn varieties according to their 
degree of tolerance to high plant populations. 
2. To investigate several corn plant attributes under 
varying stand levels and show, if possible, their 
relationship to yield. 
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LITERATURE REVIEW 
Tolerance has been defined by Decker (1952) as the degree of 
being tolerant. More specially, a tolerant species is one that tends 
to have a particular pattern of behavior and will normally become an 
integral part of the community (Decker 1952). The law of tolerance, 
as outlined by Huber (1961), is that the failure of a crop may be 
caused by a deficiency or an excess of any one of several physical 
factors which approach the limits of the crop's tolerance. All plant 
communities have maximum and minimum limits which vary with the genetic 
constitution of the community. These limits of tolerance may be modi­
fied with respect to physical and ecological (biotic) factors of 
which man is classified as a major ecological element. 
Work on the direct causes of tolerance among species probably 
has been the greatest in the area of forestry. These causes of 
tolerance are factors such as net photosynthetic efficiency at low 
light intensities, use of photosynthate, mechanical adaptations, and 
inherent vigor (Baker 1950). The essential physical factor lacking 
in the plant community (forest) in each of these causes for tolerance 
is radiant energy or a high level of self-shading. 
With the recent use of high plant densities, the term tolerance 
has been used to define a corn variety's ability to produce at high 
population levels. From the results of variety experiments grown 
at above optimum stand levels, this production capability has been 
found to be genetically controlled (Lang 1956, Woolley et^ al^. 1962, 
Rossman 1955, Dungan et aj^. 1958, Zieserl al^. 1963). Optimum 
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stand herein is defined as that particular plant density where there 
is maximum grain yield per unit land area and not maximum weight per 
ear. For all varieties, competition dictates that the grain yield 
per acre follows a curvilinear function as stands increase (Warren 
1963) whereas ear weight follows a negative linear function as planting 
rates increase. 
Differential yield response among varieties at high stands was 
noticed first in comparison of hybrid and open pollinated corn 
(Stringfield and Thatcher 1947, McVickar and Shear 1946). The optimum 
stand level for hybrid corn always was several thousand plants per 
acre greater than that of open pollinated corn. The optimum stand 
level of double-cross hybrids has been found to vary (Rossman 1955). 
A comparison of 36 to 81 different double-crosses over nine locations 
in Michigan at low and high stand levels indicated that there was, in 
addition to an inconsistency among the hybrid's performance at the 
different locations, a small group of hybrids which rather consistently 
responded well to increased population whereas another small group 
showed a decrease at high stands. The majority of hybrids showed 
neither an increase or decrease in yield in relation to the stand 
levels at the test sites. Interestingly, it was observed by Rossman 
(1955) that for a given population range those hybrids which produced 
well at the low population also yielded well at higher stand levels. 
Collins et, al_. (1965) reported similar results in their comparison 
of 36 single-ear and profilic genotypes at four stand levels from 
8,000 to 20,000 plants per acre. Rossman (1955) concluded that even 
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though this trend is present and a significant correlation was obtained 
between yield and stand, because of the exceptions one may have, one 
cannot select the tolerant or the best hybrid for yield performance at 
only one stand level. 
Recent work with single-cross varieties by Lang e^ al. (1956), 
Woolley e^ al. (1962), and Zieserl et_ al. (1963) at separate locations 
and times showed that the single-cross WF9 x C103 yielded better at 
lower stand levels than other single-crosses tested. Lang et^ al. 
(1956) demonstrated that WF9 x C103 had an optimum stand level of 
about 12,000 plants per acre while HY x 07 yielded well at 20,000 
plants per acre. When stands were raised to 24,000 plants per acre 
there was a 32 percent reduction in grain yield with WF9 x C103 and 
only an 18 percent decrease with HY x 07. Similar results were ob­
tained with these two single-cross hybrids at stands of 4, 14, and 
26,000 plants per acre by Zieserl et^ al. (1963). Woolley et al^. (1962) 
found distinct differences in grain yields and optimum stand levels 
for six single-crosses grown at 16, 20, and 24,000 plants per acre 
using three separate within row spacings. It was concluded that 
population had a greater effect on yield than the spacing treatments. 
Profilic varieties usually have a higher optimum planting rate 
and can withstand or adjust to stress conditions much better than 
single-ear hybrids. (Zuber and Grogan 1956, Collins ejt al. 1965). 
Zuber and Grogan (1956) demonstrated that profilic type varieties had 
a 4,000 plant per acre higher optimum stand level than did the single 
ear varieties. The contributing reasons for this higher stand level 
were less barrens and less reduced ear weight as planting rates in­
creased. Thirty-six single-cross hybrids consisting of either single-
ear, profilic, or a mixture of the two genotypes were tested at rates 
from 8 to 20,000 plants per acre by Collins e_t al^. (1965). Of the 
three types tested, the fully profilic ear type had the highest 
optimum stand level and showed the most consistency in yield per­
formance regardless of planting rate; however, the higher yields at 
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the lowest stand level were obtained with the single-ear types. 
The main indexes or measurements of tolerance of a variety to 
its crowded environment have been barrenness, ear weight, and lodging. 
It is common knowledge that as a variety's optimum stand level is 
surpassed, the variety reduces its grain yield through an increase in 
barrenness and lodging, and a reduction in ear weight (Stringfield 
and Thatcher 1947, Kohnke and Miles 1951, Zuber and Grogan 1956, 
Lang et al. 1956, Woolley et^ al. 1962, Dungan et al. 1958, Sass and 
Loeffel 1959). 
In addition to high plant densities, barrenness also may be 
caused by a lack of nutrients (Berger et^ al. 1957, Lang 1956, Dungan 
et^ al^. 1958), drought conditions (Kiesselback 1950), especially during 
the critical flowering period (Shaw and Loomis 1950), and a lack of 
radiant energy (Moss and Stinson 1961, Barley 1956, Mclbrath and Barley 
1963). Of course, it is difficult to assign any one specific cause 
to the different yielding abilities among varieties as plant densities 
are increased (Lang 1956). Under varietial test conditions it often 
is assumed that the physical limits of moisture and fertility were 
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controlled and the genotype tested expressed its maximum genetic 
potential. Consequently, as in a forest environment, the physical 
factor most frequently limiting is radiant energy by self-shading 
in a crowded plant community (Donald 1961). The variety's capability 
to withstand shade or low radiant energy at high plant densities 
seems to divide varieties into tolerant, intolerant or neither toler­
ant nor intolerant groups. Tolerance to shade is genetically controlled 
(Stringfield 1962), but this tells nothing about the true physiological 
and/or morphological causes for being tolerant or intolerant. 
One method used to study the effect of shade on the yielding 
potential of a variety has been to artificially shade the corn plants 
grown under low population conditions. Barley (1956) reported that * 
corn plants shaded to a level of 90 percent reduction of incident 
light produced no grain and had a 45 percent reduction in weight of 
stalk and leaves. A 70 percent reduction in radiant energy reduced 
stover weight 22 percent and grain weight 90 percent compared to 
control plants. Mclbrath and Barley's (1963) results with shading 
indicated that a 90 percent reduction in radiant energy for three days 
during the pollination period reduced grain yield more than shading 
at any other time. Moss and Stinson (1961) reduced radiant energy 
by 45 percent for the entire growing season and found two single-
cross varieties had a grain reduction of 80 to 90 percent and two 
other single-crosses lost only 50 percent of the grain yield because 
of shading. Percent barrens were increased by 6 and 24 percent for 
the tolerant and intolerant single-crosses, respectively. 
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Under self-shading conditions of high stand levels, researchers 
have found that certain characteristics, not always highly correlated 
with grain yield or barrenness, are present and seem to be linked 
to the total performance of the variety. Some of these attributes 
which differ among varieties are total dry matter production (Moss and 
Stinson 1961, Sowell £t al. 1961), silk emergence (Sass and Loeffel 
1959), ear primodria growth (Sass and Loeffel 1959, Collins 1963), 
length of tasseling to silking interval (Woolley e^ al. 1962, Sass 
and Loeffel 1959, Moss and Stinson 1961, Kohnke and Miles 1951), 
nitrate reductase content (Zieserl e^ al. 1963), and plant sugar 
concentration (VanReen and Singleton 1952, Moss and Stinson 1961, 
Sowell et al. 1961). 
Total dry matter per plant is less under high than low stands 
(Eisele 1935) . In the shading experiment conducted by Moss and 
Stinson (1961), it was observed that those varieties least effected 
by the shade had the smallest plants when grown in full sunlight and 
showed the greatest reduction in vegetative parts such as stover 
weight, stalk diameter, and plant height when grown in the shade. 
Since CO^ assimulation measurements showed no difference between the 
tolerant and intolerant single-crosses. Moss and Stinson (1961) 
suggested three possible explanations for the differential response 
among these single-crosses. One, there may exist differences in 
certain metabolic reactions occurring in connection with photo­
synthesis. Two, plants which are intolerant to shade may channel 
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less photosynthate to the ear than shade-tolerant plants. Three, a 
certain level of photosynthate may be needed for normal ear develop­
ment which may not be reached by the intolerant varieties. 
Sowell et al^. (1961) working with normal and semi-dwarf (compact) 
varieties at 52,000 plants per acre demonstrated that the normal plants 
were still producing vegetative material during the flowering stage 
whereas the compact plants had stopped vegetative growth. At harvest, 
62 percent of the normal plants were barren compared to 5 percent for 
the compact variety. The researchers suggested that the presence of 
the competition between vegetative and reproductive plant parts may 
have been the factor responsible for the large number of barrens in 
the normal genotypes. 
The presence of intra-plant competition is indicated by the dif­
ferential response of varieties in the growth of silk and ear primodia 
as measured by Sass and Loeffel (1959) and Collins (1963). Sass and 
Loeffel (1959) indicated by their measurements of silk and ear growth 
of four inbreds and three single-crosses at 12 and 24,000 plants per 
acre that 68 to 74 days after planting was a critical period for dif­
ferentiation of the ear and elongation of the silk. Population greatly 
reduced the mean length of both of these plant parts between 68 to 74 
days after planting. Short ear and silk elongation seemed to be re­
lated to barrenness among the inbreds and single-crosses tested. They 
concluded that barrenness, especially at high stands, is the result 
of silks failing to emerge during pollination rather than the failure 
of the floral organs to develop. Collins (1963) found that the 
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critical period for second ear development was a three week period be­
fore anthesis or when the tassel had almost completed elongation. Also, 
if the second ear was retarded in growth during the three day period 
before silking, it did not produce grain even if silks had emerged 
and were hand pollinated. Collins (1963), similar to previous workers, 
suggested that the lack of corn plants to develop second ears especially 
in single-ear genetic material may be associated with some type of 
competition within the plant prior to anthesis. 
The time interval between tasseling and silk emergence lengthens 
as planting rates increase (Kohnke and Miles 1951, Sass and Loeffel 
1959, Dungan ejt aj^. 1958, Woolley et 1962, Moss and Stinson 1961). 
This retardation of silking is important because of the short life of 
viable pollen after anthesis (Evertt 1958, Lonnquist and Jugenheimer 
1943) which means less opportunity for pollination of the ear (Sass 
and Loeffel 1959). Kohnke and Miles (1951) determined that for every 
4,000 plants per acre there was a delay of one day in silking. Var­
ietal differences in the time interval between tasseling and silking 
seemed to be inversely related to the tolerance of shade (Moss and 
Stinson 1961) and population (Woolley e^ al. 1962). Under shade, 
Moss and Stinson (1961) found that the time to half-silking was de­
layed three days for tolerant and five days for intolerant varieties 
when compared to plants grown in full sunlight. Even though silk 
emergence was uniform among the tolerant and intolerant plants in 
sunlight conditions. Moss and Stinson (1961) found that the rate of 
silk elongation was retarded more by shading in the latter than former 
plants. Grain produced per acre was strongly dependent on the normal 
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rates of silk emergence and of silk growth. 
Single-crosses which withstand high optimum plant densities or 
have less yield reduction at high stands contain a higher level of 
nitrate reductase that those varieties which have lower optimum plant 
densities for maximum yield expression (Zieserl eJL al_. 1963). 
Higher concentrations of sugar have been found in intolerant 
inbreds than in tolerant inbreds (Van Reen and Singleton 1952). 
After finding a higher concentration of sucrose in the stalk of inbred 
C103 than WF9 at both 3 and 5 weeks after pollination. Van Reen and 
Singleton (1952) concluded that this difference may be due to WF9's 
greater ability to translocate sugars into the ear than that of in­
bred C103. Sowell e^ al. (1961) discovered fructose concentration 
to be higher in the normal type plants than compact plants when both 
plants had ears. Similarly, Moss and Stinson (1961) observed that 
the concentration of sugar of intolerant plants with ears was greater 
than that for tolerant plants. 
It seems apparent from most of the investigations reviewed that 
the critical stage in the corn plant's morphology seems to be from a 
short period prior to tasseling to several weeks after ear pollination. 
Conditions within and outside the plant during this period dictates 
rather strongly the type of response that will arise at high stand 
levels. 
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MATERIALS AND METHODS 
Field Procedures 
In 1963 a variety experiment was conducted at the Iowa State 
University Old Agronomy Farm, three miles southwest of Ames, Iowa. 
The soil type was a Nicolett silt loam with its physical and chemi­
cal properties described in Part I. 
The following 26 varieties were planted. They were acquired 
from various sources and represent diverse genotypes. 
WF9 X C103 071 X 705^ 695 x 334^ 
C103 X HY 071 (ms) x 705% C103 x 334% 
P158 X CIO3I M14 X B14 0h43 x B37 
064 x 07ll 577 (ms) x 155^ PAG SX292 
064 X 426^ 07 x HY 0h43 x Bl4 
InB2 X 695I 577 x 155% P3284^ 
C103 X 187-2 WF9 x B37 Synthetic Multi-ear 
HY X WF9 577 x 334 Crows Multi-ear^ 
P338A^ B14 X 577I 
These varieties were selected because of their differences in 
yield response to low and high plant populations. Stand levels were 
12,446, 21,780, and 31,680 plants per acre. These levels will be 
referred to as 12,000, 22,000, and 32,000 plants per acre. 
A split plot design was used with the three population levels 
used as the randomized main plots. Varieties constituted the ran­
domized sub-plots in each main plot. The experiment was con-
Ipioneer Hybrid Seed Corn Co., Johnston, Iowa. 
^Pfister Associated Growers, Aurora, Illinois. 
^Crows Hybrid Seed Company, Milford, Illinois. 
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ducted in three replications. Each variety sub-plot consisted of two 
50 foot rows with one-half of the plot used for plant sampling while 
the remaining portion was used for harvest. There was no border row 
between sub-plots and only minor height differences were noted be­
tween several varieties. 
Fertilizer was spread one month prior to planting at the rates 
of 300, 53, and 141 pounds of nitrogen, phosphorus, and potassium per 
acre, respectively. No major nutrient deficiencies occurred during 
the growing season. 
Seedbed preparation was similar to that used in this area. 
Drill-type planting was done by hand on May 9 and 10 in 36-inch row 
widths at twice the proposed planting rate. The planting were thinned 
to the desired stand levels two weeks after emergence. Except for 
C103 X 334 all varieties maintained good stand counts until harvest. 
Cultivation was performed by hand and with a tractor cultivator. 
The first brood of corn borers was controlled with five percent DDT 
granules. Each two-row plot was harvested by hand. Harvesting pro­
cedures were followed similar to those outlined in Part I. All grain 
yields were computed as number two shelled corn at 15.5 percent 
moisture. 
Silk counts were made for each variety and replication during 
the silking period. 
Plants of each variety, stand, and replication were sampled five 
times from three days before to thirty days after tassel emergence; 
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however, time permitted only the first and last plant samples to be 
taken at the low and medium stand levels. Eighteen, thrity, and 
fourty-two plants were taken at each sampling per variety at the low, 
medium, and high planting rates, respectively. The plants were cut 
at the soil surface. Samples were separated into barren plants and 
plants with silked ears. The proportion of barren plants became 
progressively fewer at later samplings. Even though all replications 
could not be sampled the same day, a mean plant weight per variety 
at each sampling was obtained by averaging the weight for each sampling 
over the \.hree replications. 
Each sampled plant was divided into stalk bottom and leaves, 
stalk top and leaves (division at the top most ear), tassel, shank-
husk-silk, and ear. Total weight of each plant part per plot was 
obtained. A sub-sample from each part was ground, weighed, and dried 
to constant weight for moisture determination. Final dry weight per 
plant part was computed for silked and barren plants. 
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Statistical Procedures 
An individual analysis of variance was computed for grain yield, 
ear weight, percent barrens, and days to 75 percent silk. Regression 
coefficients were computed for each variety's yield, ear weight, 
barrenness, and silking rate response to increasing stand levels. 
Calculations of the regression coefficients was eased by use of the 
following orthogonal polynomial coefficients for the linear and 
quadratic components as outlined by Le Clerg (1957). 
Plant Populations (plants/acre) 
12.000 22.000 32.000 
Linear +1 0 - 1 
Quadratic +1 - 2 +1 
To determine the probability level for significance of the 
linear and quadratic regression coefficients, "t" tests were performed 
on each coefficient. Because of the split plot design, the variance 
term for the "t" test was a combination of error (a) and (b) mean 
squares from the analysis of variance as described by Kempthorne 
(1952). Probability levels and trends will be discussed in the pres­
entation of results. 
Linear and quadratic regression lines were fit to the population 
means for each tolerance level by use of the following formulae. 
Linear Y = B + B- E, 
o 11 
Quadratic Y = B^ + B^ + Bg E^ 
Where Y = predicted Y value for a given population 
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B = mean of the Y values 
o 
= Linear regression coefficient 
Bg = Quadratic regression coefficient 
= Orthogonal polynomial values given above 
Silking rate was defined as the days between beginning of silking 
to when 75 percent of the plants in the plot were silked. If 75 per­
cent of the plants did not silk, the number of days to reach a con­
stant percentage of silked plants was used instead. Percent barren 
plants was computed by division of the number of barren plants by 
the total number of plants in the plot. 
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RESULTS AND DISCUSSION 
The investigation into the differential response of varieties 
at different planting rates was performed at the Old Agronomy Farm 
near Ames in 1963. Data and observations from this experiment will 
be presented in terms of grain yield, ear weight, barrenness, silk-
» 
ing rate, and dry matter accumulation. Harvest data of this exper­
iment are presented in Table 32 in the appendix. The level of sta­
tistical significance of stand level and variety for the preceding 
attributes during 1964 is shown in Table 14. Because of the in­
terest in the effect of planting rates on the degree of tolerance 
among varieties, the interaction of variety x population is of 
special importance in the interpretation of this data. Growth 
rate data for the 26 varieties will be discussed in relation to 
the differences in growth present in intolerant and tolerant 
varieties. 
As shown in Table 14, there was a significant difference at the 
0.05 probability level in yields produced at the three populations. 
Partition of the population sums of squares showed that grain pro­
duction followed a quadratic function. There was a significant de­
crease in grain yield between the medium and high stand levels at 
the 0.05 probability level as shown by a Duncan's test in Table 15. 
Consequently, there was a greater reduction in corn yields when 
stands were increased by 10,000 plants above 22,000 plants per acre 
than when the planting rate was reduced by 10,000 plants. This 
Table 14. Analysis of harvest data for 26 varieties grown in the 1963 variety experiment 
Source Degrees Mean Square 
of of Yield Ear Wt. Barren Silking rate 
Variation Freedom (Bu/Ac) (Lb/Ear) (Percent) (Days) 
Replication 2 
Population (P) 2 
Linear 
Quadratic 
Error (a) 4 
Variety (V) 25 
V X P 50 
Error (b) 150 
** 
7528.9 * 
2716.6 
1551.9 
3881.4 
278.7 
4065.6 
333.1 
205.6 
** 
Coefficients of variation 
Population 
Variety 
12.0% 
10.3% 
0.010 
1.527 
** 
3.014 
0.030 
0.030 
** 
0.043 
0.008 
0.001 
** 
** 
47.1 
1231.1" 
** 
2288.4 
173.8 
** 
12.7 
67.% 
32.1' 
10.6 
** 
** 
,27.1** 
453.8 
891.1 
1 6 . 6  
4.8 
** 
57.3 
7.4' 
3.1 
irk 
I 
* 
value exceeds the 5% level of probability. 
E value exceeds the 1% level of probability. 
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Table 15. Yield and linear and quadratic regression coefficients for 
26 varieties grown in the 1963 variety experiment 
Mean yield (Bu/Ac) Regression 
Plants per acre coefficient ^ 
and sign, level 
Variety 12,000 22,000 32,000 Mean Linear Quad. 
WF9 X C103 144.5 150.7 126.9 140.7 -8.84 -4.99% 
M14 X B14 126.4 133.0 132.7 130.7 +3.14^ -1.16 
C103 X HY 120.8 111.0 90.6 107.5 -15.10^ -1.76^ 
07 X HY 148.3 156.8 134.9 146.7 -6.73 -5.05 
071 X 705 141.8 135.4 110.9 129.3 -15.44* -3.01^ 
071(ms) X 705 137.4 163.0 115.3 138.6 -11.02 -12.21* 
WF9 X B37 141.5 130.8 132.7 135.0 -4.39^ +2.12^ 
064 X 426 77.6 82.3 83.2 81.0 +2.81^ -0.65 
577 X 334 163.0 153.9 155.4 157.4 -3.80^ +1.76^ 
InB2 X 695 137.4 139.3 98.6 125.1 -19.90* -7.10 
B14 X 577 147.6 157.5 155.4 153.5 +3.91% -2.00^ 
064 X 071 151.0 138.1 149.8 146.3 -0.61* +4.10 
695 X 334 188.2 198.2 191.3 192.6 +1.58* -2.82^ 
C103 X 187-2 139.7 152.2 111.0 134.3 -14.36 -8.95* 
C103 X 334 147.8 156.3 154.3 152.8 +3.26^ -1.75^ 
HY X WF9 121.7 129.7 101.1 117.5 -10.30 -6.08 
577 X 155 145.6 148.7 137.6 144.0 -4.02% -2.39% 
577(ms) X 155 148.6 149.4 143.2 147.1 -2.68* -1.17 
P158 X C103 129.9 123.3 103.4 118.9 -13.22 -2.21^ 
Oh43 X B37 140.6 160.1 149.9 150.2 +4.64^ -4.95 
Synthetic ME 123.6 139.4 143.5 135.5 +9.96^ -1.94^ 
Oh43 X B14 131.8 159.7 160.3 150.6 +14.23^ -4.54^ 
P338A 133.7 139.8 120.0 131.2 -6.80 -4.34 
P3284 148.3 147.8 160.6 152.3 +6.15* +2.24* 
Crows ME 109.5 126.8 118.6 118.3 +4.52% -4.25% 
PAG SX29 168.1 172.4 167.7 169.4 -0.21 -1.51 
* * * 
Mean 139.0^ 144.4^ 132.7* 138,7 -3.18* -2.87* 
S- Stand 1.89 
^ Variety 4.78 
^Levels of significance for the following superscripts: 
a - t value exceeds the 0.05 probability level. 
b - t value exceeds the 0.1 probability level. 
c - t value exceeds the 0.3 probability level. 
d - t value exceeds the 0.5 probability level. 
*Stand mean yields which are not followed by a similar letter were 
significantly different at the 0.05 probability level using Duncan's 
Multiple Range Test (Duncan, 1955). 
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trend in grain production also is apparent from the negative quad­
ratic regression coefficients present in Table 15. 
The effect of stands on ear weight, silking rate, and barren­
ness can be seen in the analysis of variance in Table 14 and the 
population means in Tables 16, 17, and 18. Similar to results of 
other researchers, there was a significant linear component of 
population for ear weight, silking rate, and barrenness. Data 
presented in Tables 16, 17, and 18 show that,as stands rose from 
12,000 to 32,000 plants per acre,ear weights were reduced from 
0.55 to 0.28 pounds per ear,whereas barrenness and length of silk­
ing time were increased by 7.7 percent and 4.8 days, respectively. 
Correlation coefficients between stand and ear weight, barrenness, 
and silking rate were -.73, +.44, and +.53, respectively. 
There were significant differences among the 26 varieties in 
their grain production, ear weights, barrenness, and silking rates 
as indicated in Table 14. Variety yields averaged over all stand 
levels, as shown in Table 15, varied from 81.0 bushels per acre for 
early maturing 064 x 426 to 192.6 bushels per acre for the tall, 
heavy stalked single cross 695 x 334. The male-sterile varieties, 
071 X 705 and 577 x 155, yielded more than their fertile counter­
parts. The two multi-ear varieties produced less than average 
yields. Standard deviation of the mean was greater for variety 
than for population, Table 15. 
A very small range of ear weights of 0.22 to 0.50 pounds per 
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Table 16. Ear weight and linear and quadratic regression coefficients 
for 26 varieties grown in the 1963 variety experiment 
Mean Ear Weight(Lb/Ear) 
Plants per acre 
Variety 12.000 22.000 32.000 Mean 
Regression Coefficient^ 
and Significance Level 
Linear ' Quadratic 
WF9 X C103 0.65 0.42 0.28 0.45 .181 +0.017^ 
M14 X B14 0.55 0.33 0.26 0.38 -.140 J +0.025 
C103 X HY 0.48 0.27 0.20 0.32 -.140 +0.050% 
07 X HY 0.58 0.37 0.27 0.41 -.155* +0.016 
071 X 705 0.65 0.39 0.30 0.45 -.177 +0.028% 
071(ms) X 705 0.65 0.47 0.29 0.47 -.180 +0.021 
WF9 X B37 0.64 0.38 0.26 0.43 -.189 +0.0003* 
+0.009* 064 X 426 0.32 0.21 0.16 0.23 -.081= 
577 X 334 0.54 0.40 0.29 0.41 -.122^ 
.179 
+0.006: 
InB2 X 695 0.56 0.35 0.20 0.37 - +0.011: 
B14 X 577 0.60 0.43 0.35 0.46 -.125° 
.202 
+0.016 
064 X 071 0.71 0.37 0.30 0.46 - +0.045^ 
695 X 334 0.45 0.47 0.33 0.42 -.059= -0.029p 
C103 X 187-2 0.62 0.43 0.26 0.44 -.180* +0.002 
C103 X 334 0.68 0.43 0.43 0.51 -.128' +0.043% 
HY X WF9 0.52 0.33 0.25 0.37 -•135Ï +0.017 
577 X 155 0.57 0.41 0.28 0.42 -.142 +0.004: 
577(ms) X 155 0.59 0.37 0.27 0.41 -.161* +0.021: 
P158 X C103 0.54 0.34 0.25 0.38 -•i«b +0.016: 
0h43 X B37 0.57 0.41 0.30 0.43 -.132'' +0.008: 
Synthetic ME 0.37 0.33 0.27 0.32 -.051^ -0.005: 
Oh43 X B14 0.49 0.45 0.31 0.42 -.092^ 
.169* 
-0.015: 
P338A 0.60 0.39 0.26 0.42 - +0.014: 
P3284 0.57 0.39 0.32 0.43 -.125% +0.016* 
Crows ME 0.26 0.21 0.19 0.22 -.034° 
.182 
+0.003: 
PAG SX29 0.70 0.46 0.34 0.50 - +0.021 
Mean 0.55 0.38 0.28 0.41 _ .139^ +0.013^ 
S— Stand = 0.020 
* Variety = 0.0094 
Levels of significance for the following superscripts: 
a - t value exceeds the 0.005 probability level, 
b - t value exceeds the 0.01 probability level, 
c - t value exceeds the 0.05 probability level, 
d - t value exceeds the 0.1 probability level, 
e - t value exceeds the 0.5 probability level. 
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Table 17. Barren and linear and quadratic regression coefficients 
for 26 varieties grown in the 1963 variety experiment 
Mean Barren (Percent) Regression coefficient^ 
Plants per acre and significance level 
Variety 12,000 22,000 32.000 Mean Linear Quadratic 
WF9 X C103 0.00 2.58 11.07 4.55 +5.03 +0.99= 
M14 X B14 0.00 0.97 4.04 1.67 +2.02^ +0.35^ 
C103 X HY 1.75 5.05 14.49 7.10 +6.37 +1.02= 
07 X HY 0.00 0.00 6.10 2.03 +3.05^ +1.01= 
071 X 705 0.90 5.84 20.46 9.07 +9.78* +1.61= 
071(ms) X 705 1.96 3.28 20.03 8.42 +9.04 +2.57^ 
WF9 X B37 0.00 3.81 4.24 2.68 +2.12^ -0.56= 
064 X 426 0.00 4.18 5.58 3.25 +2.79 -0.46= 
577 X 334 0.00 0.50 2.10 0.87 +1.05= +0.18 
InB2 X 695 0.00 1.00 10.55 3.85 +5.28° +1.43= 
B14 X 577 0.85 1.03 2.04 1.31 +0.60° +0.14 
064 X 071 0.00 1.56 9.28 3.61 +4.64° +1.03= 
695 X 334 0.00 0.53 1.04 0.52 +0.52^ -0.003" 
C103 X 187-2 0.88 5.96 15.65 7.50 +7.39* +0.77= 
C103 X 334 0.90 3.12 9.51 4.51 44.31^ +0.70= 
HY X WF9 0.00 3.96 15.43 6.46 +7.72* +1.25= 
577 X 155 0.00 2.59 2.61 1.73 +1.315 +0.43= 
577(ms) X 155 0.00 0.00 1.09 0.36 +0.55^ +0.18* 
P158 X C103 2.44 5.23 21.23 9.63 +9.40* +2.20 
Oh43 X B37 0.00 0.00 3.66 1.22 +1.83^ +0.61= 
Synthetic ME 0.85 3.02 3.64 2.50 +1.40= -0.26 
Oh43 X B14 0.00 3.17 3.07 2.08 +1.54= -0.55= 
P338A 0.00 4.75 11.64 5.46 +5.82* +0.36° 
P3284 0.85 3.04 5.25 3.05 +2.20= +0.004' 
Crows ME 3.46 2.65 6.10 4.07 +1.32= +0.71= 
PAG SX29 0.00 0.51 4.12 1.54 +2.06= +0.52= 
Mean 0.57 2.63 8.23 3.81 +3.83^ +0.59= 
S- Stand = 0.404 
^ Variety = 1.08 
Levels of significance for the following superscripts 
a - t value exceeds the 0.01 probability level, 
b - t value exceeds the 0.05 probability level, 
c - t value exceeds the 0.1 probability level, 
d - t value exceeds the 0.5 probability level. 
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Table 18. Silking rate and linear and quadratic regression co­
efficients for 26 varieties grown in the 1963 variety 
experiment 
Silking Rate 
(Mean days to reach 75% silk) Regression coefficient^ 
Plants per acre and significance level 
Variety 12.000 22,000 32.000 Mean Linear Quadratic 
WF9 X C103 3.7 6.3 12.0 7.3 +4.15* +0.52= 
M14 X B14 3.0 5.3 5.7 4.7 +1.35= -0.32= 
C103 X HY 9.7 15.0 16.3 13.7 +3.30 -0.67= 
07 X HY 6.0 7.7 6.0 6.6 +0.00 -0.57= 
071 X 705 5.7 10.3 14.0 10.0 +4.15* -0.15^ 
071(ms) X 705 6.3 5.7 11.7 7.9 +2.70 +1.10 
WF9 X B37 5.7 7.3 10.0 7.7 +2.15^ +0.18 
064 X 426 9.0 10.0 12.7 10.6 +1.85'' +0.28= 
577 X 334 5.7 6.7 8.0 6.8 +1.15= 
+3.85 
+0.05° 
InB2 X 695 5.0 5.0 12.7 7.6 +1.28^ 
B14 X 577 4.7 9.7 10.7 8.4 +3.00 -0.67= 
064 X 071 4.0 10.7 11.7 8,8 +3.85* -0.95= 
695 X 334 6.0 6.7 6.8 6.5 +0.40= -o.iof 
C103 X 187-2 8.3 7.7 14.0 10.0 +2.85* +1.20^ 
C103 X 334 5.0 7.3 9.7 7.3 +2.35» +0.67= 
HY X WF9 11.3 13.3 17.7 14.1 +3.20* +0.40 
577 X 155 7.3 6.0 7.0 6.8 -0.153 +0.38= 
577(ms) X 155 6.0 5.0 6.3 5.8 +0.154 
+4.50 
+0.38= 
P158 X C103 6.7 11.3 15.7 11.2 -0.03 
Oh43 X B37 4.0 3.0 7.3 4.8 +1.65= +0.88= 
Synthetic ME 8.3 9.7 13.7 10.6 +2.70 +0.43= 
Oh43 X B14 4.0 4.3 12.0 6.8 +4.00* +1.23° 
P338A 8.3 10.0 12.3 10.2 +2.00° +0.10 
P3284 7.3 9.0 12.3 9.5 +2.50° +0.27= 
Crows ME 10.3 13.0 14.7 12.7 +2.20 -0.17 
PAG SX29 5.3 6.3 10.0 7.2 +2.35 +0.45 
Mean 6.4 8.2 11.2 8.6 +2.39^ +0.21^ 
S- Stand = 0.248 
* Variety * 0.588 
Levels of significance for the following superscripts ; 
a - t value exceeds the 0.01 probability level, 
b - t value exceeds the 0.05 probability level, 
c - t value exceeds the 0.1 probability level, 
d - t value exceeds the 0.5 probability level. 
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ear was present for all variety means, Table 16. Multi-ear varieties 
had the lowest weight ears which were reduced less by the rise in 
stand levels than the larger single-ear varieties. 
As planting rates were raised to 32,000 plants per acre there 
was differential increase in barrenness among the 26 varieties as 
shown in Table 17. The two male-sterile varieties did not respond 
differently from their fertile counterparts in number of barren 
plants. The standard deviation of a population mean was larger 
than the deviation for a variety mean. 
The length of time to reach 75 percent silk was significantly 
different among varieties. Table 14. Length of time for 75 percent 
silk for all varieties ranged from 4.7 to 14.1 days. Table 18. 
Male-sterile varieties required about two to three fewer days 
than their fertile counterparts to reach 75 percent silk. The 
length of the silking period was correlated with ear weight by 
-.40, barrenness by +.66 and yield by -.63. 
The main interest in this study was the population X variety 
interaction because of the desire to obtain information about the 
different optimum stand levels of the 26 varieties tested and to 
construct "guide-lines" for classification of varieties according 
to their tolerance. The analysis of variance in Table 14 shows 
that the interaction of population X variety was significant for 
seed yield, ear weight, barrens, and silking rate. In order to 
evaluate these interactions, regression coefficients were computed 
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by the use of the set of polynomial coefficients as noted in the 
materials and methods section. This method could be used for each 
of the attributes because of the orthogonal planting rates. 
Linear and quadratic regression coefficients for yield are 
presented in Table 15 for the 26 varieties grown in 1963. Each 
linear and quadratic regression coefficient was tested by a "t" 
test for significance from zero regression. Various levels of 
probability for significance are denoted for the individual variety 
coefficients. Because of the different varietal responses in grain 
production as stands increased and the highly significant mean 
square of the quadratic component in the population sum of squares 
in Table 14, an attempt was made to separate and classify the 
varieties into various groups according to their tolerance to in­
creasing stands. Table 19 shows a classification of varieties 
which was based on their linear and quadratic regression coefficients. 
As can be seen in Table 19, varieties which produced more grain 
at the high than low planting rate (positive linear regression) were 
classified as possessing the highest degree of tolerance. Varieties 
having the opposite trend or negative linear regression were class­
ified as the lower tolerant varieties. A criticism of this method 
of classification is that it is based on the yield produced at 
the lowest stand level. In this study, the lower stand perhaps 
could have been raised by several thousand plants per acre. Of 
course, the highest stand should be far enough above the optimum 
Table 19. Classification of 26 varieties grown in the 1963 variety experiment according to yield 
Probab. Slope of Regression 
Degree level regression Yield (Bu/Ac) coefficient ,and 
of of quad. coefficient Variety Plants per acre sign. level 
tolerance coef. Linear Quad. 12,000 22,000 32,000 Mean Linear Quad. 
7 0.1 to 0. 5 + + P3284 148.3 147.8 160.6 152.2 +6.2^ 44.2^ 
6 > 0.5 ' + - M14 X B14 126.4 133.0 132.7 . 
064 X 426 77.6 82.3 83.2 J 
Mean 102.0 107.7 108.0 105.9 +3.0^ -0.9 
5 0.1 to 0. 5 + B14 X 577 147.6 157.5 155.4 
0103 X 334 147.8 156.3 154.3 
Synth. ME 123.6 139.4 143.5 
695 X 334 188.2 198.2 191.3 
Oh43 X B37 140.6 160.1 149.9 
Oh43 X B14 131.8 159.7 160.3 
Crows ME 109.5 126.8 118.6 
Mean 141.3 156.9 153.3 150.5 46.of -3.2^ 
4 0.1 to 0. 5 - + WF9 X B37 141.5 130.8 132.7 
577 X 334 163.0 153.9 155.4 
064 X 071 151.8 138.1 149.8 
Mean 151.8 140.9 145.9 146.2 -3.0^ +2.7^ 
3 > 0.5 577(ms) X 148.0 149.4 143.2 
155 
PAG SX29 168.1 172.4 167.7 
Mean 158.1 160.9 155.5 158.2 -1.3^ -1.4^ 
levels of significance for the following superscripts; a - t value exceeds the 0.05 probability 
level, b - t value exceeds the 0.1 probability level, c - t value exceeds the 0.3 probability level, 
d - t value exceeds the 0.5 probability level. 
Table 19. (Continued) ' 
Probab. Slope of Regression 
Degree level regression Yield (Bu/Ac) coefficient^and 
of of quad. coefficient Variety Plants per acre sign, level 
tolerance coef. Linear Quad. 12,000 22,000 32,000 Mean Linear Quad. 
2 0.1 to 0.5 C103 X HY 120.8 111.0 90.6 
071 X 705 141.8 135.4 110.9 
577 X 155 145.6 148.7 137.6 
P158 X C103 129.9 123.3 103.4 
WF9 X C103 144.5 150.7 126.9 
OZ X HY 148.3 156.8 134.9 
InB2 X 695 137.4 139.3 98.6 
HY X WF9 121.7 129.7 101.1 
P338A . 133.7 139.8 120.0 
Mean 136.0 137.2 113.8 129.0 -11.1^ -4.1^ 
1 0.05 to 0.1 » » C103 X 139.7 152.2 111.0 
187-2 
071(ms) X 137.4 163.0 115.3 
705 
Mean 138.6 157.6 113.2 136.5 -12.7 -10.6* 
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planting rate to be able to test the effect of severe competition 
on each variety. 
The probability level and slope of the quadratic regression 
coefficient were used to group the varieties into seven degrees of 
tolerance as shown in Table 19. The higher the probability level 
of a quadratic coefficient, the lower was the degree of tolerance 
depending upon the signs of the linear and quadratic coefficients. 
The division of the quadratic coefficients into the seven degrees of 
tolerance was subjective and used only for a general categorizing 
of the variety's tolerance. Linear and quadratic regression co­
efficients were computed for each degree of tolerance from the 
average yield of the varieties comprising that specific degree of 
tolerance. Tests of significance were computed on these linear 
and quadratic coefficients by use of the "t" test. No test was 
computed for the significant differences between the seven degrees 
of tolerance because of unequal numbers of varieties within each 
group. 
It will be noted from Table 19 that the linear and quadratic 
coefficients had the same probability level for several specific 
degrees of tolerance(2, 3, 4, and 5). This may mean that the yield 
at 22,000 plants per acre does not strongly influence the quadratic 
coefficient from that of a linear component for these varieties. 
The yields for each tolerant group were computed by use of 
their quadratic coefficient and their mean yield according to the 
formulae given in the materials and methods section. The results 
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of these computations are presented in Figure 1. This Figure shows 
the quadratic yield trends for the seven degrees of tolerance as 
populations were increased from 12 to 32,000 plants per acre. Tol­
erance groups 5, 6, and 7 show positive linear regressions whereas 
the remaining groups have negative linear regressions. The only 
difference noted between the curves for degrees of tolerance 3 and 
5 is in their different linear regressions from 12 to 32,000 plants 
per acre. This situation emphasizes the importance of the lowest 
stand level in the method of classification of a variety's tolerance 
presented in this discussion. The optimum stand level for varieties 
seemed to decrease as the degree of tolerance decreased. Higher 
tolerance groups of 5, 6, and 7 seemed to have an optimum stand level 
between 22 and 32,000 plants per acre whereas the least tolerant 
varieties seemed to yield best at 22,000 or less plants per acre. 
Linear regressions for each degree of tolerance in Table 19 
were used to compute the following yield increases or decreases as 
stand was increased by a thousand plants per acre between 12 and 
32,000 plants per acre. 
Degree of Tolerance 
Yield (Bu/Ac) per 
1000 plant/acre increase 
7 + 0 .62  
6 + 0.30 
5 + 0.60 
4 - 0.30 
3 
- 0.13 
2 -  1.11 
1 - 1.27 
Figure 1. Quadratic regression lines for degrees of 
tolerance in yield of 26 varieties. 
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Data presented in Table 16 show the ear weights and linear 
and quadratic regression coefficients for each variety. The linear 
regressions were negative and were significant at a higher level 
of probability than the positive quadratic equations. Because of 
this higher level of probability and the significant linear com­
ponent of the population sums of squares in the analysis of variance 
in Table 14, the linear regression coefficients were used to classify 
the 26 varieties into degrees of tolerance as presented in Table 
20. The four divisions of tolerance were made subjectively at 
various levels of probability of the linear regression coefficients. 
The degree of tolerance was related inversely to the higher sig­
nificance of the linear regression. Linear regressions were com­
puted from the mean ear weights of each tolerance group as shown 
in Table 20. Significance between the individual tolerance groups 
was not tested. Varieties which had a high degree of tolerance 
in yield production such as 064 x 426, also were found to be tol­
erant in ear weight as stands increased. Because of rather con­
stant ear weight at both stands, the two multi-ear varieties were 
classified as possessing a high degree of tolerance. Perhaps, a 
less biased classification of these two varieties would have been 
by use of production per plant instead of ear weight. When linear 
regression coefficients for each of the four degrees of tolerance 
were used to compute the ear weights for high and low stands as 
presented in Figure 2, less-tolerant varieties had larger ear size 
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Table 20. Classification of 26 varieties grown in the 1963 variety 
experiment according to ear weight 
Prob. 
Degree level of 
of linear 
toler- coeffi-
ance cient Variety 
Ear Weight (Lb/Ear) 
Plants per acre 
12,000 32,000 Mean 
Regr. coeffi­
cient and 
significance 
level 
Linear 
0.1 Crows ME 0.26 0.19 0.23 -0.034^ 
0.05 
0.01  
0.005 
064 X 426 0.32 0.16 
695 X 334 0.46 0.33 
Synthetic ME 0.37 0.27 
Oh43 X B14 0.49 0.31 
Mean 0.41 0.27 
M14 X B14 0.55 0.26 
C103 X HY 0.48 0.20 
577 X 334 0.54 0.29 
B14 X 577 0.60 0.35 
C103 X 334 0.68 0.43 
HY X WF9 0.52 0.25 
577 X 155 0.57 0.28 
P158 X C103 0.54 0.25 
0h43 X B37 0.57 0.30 
P3284 0.57 0.32 
Mean 0.56 0.29 
WF9 X C103 0.65 0.28 
07 X HY 0.58 0.26 
071 X 705 0.65 0.30 
WF9 X B37 0.64 0.26 
InB2 X 695 0.56 0.20 
064 X 071 0.71 0.30 
C103 X 187-2 0.62 0.26 
071(ms) X 705 0.65 0.29 
577(ms) X 155 0.59 0.27 
P338A 0.60 0.26 
PAG SX29 0.70 0.34 
Mean 0.63 0.28 
0.34 -0.071^ 
0.43 -0.134^ 
0.46 -0.178* 
Levels of significance for the following superscriptsî 
a - t value exceeds the 0.005 probability level, 
b - t value exceeds the 0.01 probability level, 
c - t value exceeds the 0.05 probability level, 
d - t value exceeds the 0.10 probability level. 
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at both stands and the greatest linear reduction in weight as stands 
increased. Reductions in ear weight per thousand-plant-per-acre 
increase ranged from 0.003 to 0.018 pounds per ear for the high and 
low tolerant degree groups, respectively. 
The presence of interaction among varieties X populations and 
the linear effect of stands on barrenness as seen in the analysis 
of variance, Table 14, caused linear regression coefficients from 
Table 17 to be used to classify the 26 varieties into various degrees 
of tolerance to barrenness as stands increased. This data is pre­
sented in Table 21. The grouping of varieties was based on the 
significance level of their individual linear regressions similar 
to that used for the ear weight classification. The less signifi­
cant the linear regression coefficient, the higher was the degree 
of tolerance or, conversely, the steeper the regression slopes, 
the less tolerant were the varieties. These trends also can be 
seen from the computed linear regressions of the four degrees of 
tolerance in Table 21. The higher the degree of tolerance, the 
lower was the level of probability of the computed linear regression 
from zero. Most of the highly tolerant varieties in yield production 
at high stands. Table 19, also were tolerant in barrenness at the 
high stand level. Table 21. Increases of percent barrens per thousand-
plant -per-acre increase ranged from 0.056 to 0.793 percent from high 
to low degree of tolerance. Trends of the four tolerance levels for 
barrenness are shown in Figure 2. Major differences among the four 
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Figure 2. Linear regression lines for degrees of tolerance in (a) 
barrenness of 26 varieties and (b) ear weight. 
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Table 21. Classification of 26 varieties grown in the 1963 variety 
experiment according to barrenness 
Degree 
of 
toler­
ance 
Prob. 
level of 
linear 
coeffi­
cient 
Barren (Percent) 
Plants per acre 
Regr. coeffi­
cient and 
significance 
level 
Variety 12,000 32,000 Mean Linear 
0.5 
0 . 1  
0.05 
0 .01  
B14 X 577 0 .85 2. 04 
695 X 334 0 .00 1. 04 
577(ms) X 155 0 .00 1. 09 
Mean 0 .28 1. 39 
577 X 334 0 .00 2. 10 
577 X 155 0 .00 2. 61 
Synth. IdE 0 .85 3. 64 
Crows ME 3 .46 6. 10 
M14 X B14 0 .00 4. 04 
WF9 X B37 0 .00 4. 24 
0h43 X B37 0 .00 3. 66 
0h43 X B14 0 .00 3. 07 
P3284 0 .85 5. 25 
PAG SX29 0 .00 4. 12 
07 X HY 0 .00 6. 10 
064 X 426 0 .00 5. 58 
Mean 0 .43 4. 21 
WF9 X C103 0 .00 11. 07 
InB2 X 695 0 .00 10. 55 
064 X 071 0 .00 9. 28 
C103 X 334 0 .90 ,_9. 51 
Mean 0 .23 10. 10 
C103 X HY 1 .75 14. 49 
C103 X 187-2 0 .88 15. 65 
P338A 0 .00 11. 64 
071 X 705 0 .90 20. 46 
HY X WF9 0 .00 15. 43 
071(ms). X 705 1 .96 20. 03 
P158 X C103 2 .44 21. 23 
Mean 1 .13 16. 99 
0.84 +0.56^ 
2.32 +1.89^ 
5.17 +4.93^ 
9.06 +7.93^ 
Levels of significance for the following superscripts : 
a - t value exceeds the 0.01 level of probability, 
b - t value exceeds the 0.05 level of probability, 
c - t value exceeds the 0.2 level of probability, 
d - t value exceeds the 0.5 level of probability. 
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degrees of tolerance were more pronounced at the high than low 
populations. Percent barrens were correlated with population by 
+ .67. 
It was observed in 1962 that there was a difference in the 
rate of silk emergence at 29,000 plants per acre among the four 
varieties planted. A hypothesis was formulated that the rate of 
silking may be related to plant density and the degree of tolerance 
of the variety to a high planting rate. This hypothesis was in­
vestigated in 1963 by counting the days it took each variety at 
low, medium, and high stands to reach 75 percent silked plants 
per plot. These data are presented in Table 18 in addition to the 
computed linear and quadratic regression coefficients. Except 
for single-cross 577 x 155, all varieties had a high, positive 
linear regression and a low quadratic coefficient. Table 18. Be­
cause of the higher probability level of the "t" tests for the 
linear than for the quadratic regressions, individual linear re­
gressions were used in 1963 to classify the varieties into various 
degrees of tolerance. The same levels of probability of the linear 
regressions were used as in the classification of varieties by 
their response to barrenness. The four degrees of tolerance are 
shown in Table 22. As with percent barrens, the varieties which 
had the least significant linear coefficients were the highest tol­
erant varieties when stands were increased to 32,000 plants per acre. 
Linear regressions were computed from the mean silking rates of the 
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Table 22. Classification of 26 varieties grown in the 1963 variety 
experiment according to rate of silking 
, Days to reach 
Degrsa level of 75% silking clent and 
toi:. Joêfïï- ^1-" P-
ance cient Variety 12,000 32,000 Mean Linear 
0.5 
0 . 1  
0.05 
0 .01  
07 X HY 6.0 6.0 
577 X 155 7.3 7.0 
577(ms) X 155 6.0 6.3 
Mean 6.4 6.4 
M14 X B14 3.0 5.7 
577 X 334 5.6 8.0 
695 X 334 6.0 6.8 
Oh43 X B37 4.0 111 
Mean 4.7 7.0 
WF9 X B37 5.7 10.0 
064 X 426 9.0 12.7 
C103 X 187-2 8.3 14.0 
C103 X 334 5.0 9.7 
071(ms) X 705 6.3 11.7 
Synthetic ME 8.3 13.7 
P338A 8.3 12.3 
P3284 7.3 12.3 
Crows ME 10.3 14.7 
PAG SX29 5.3 10.0 
Mean 7.4 12.1 
P158 X C103 6.7 15.7 
WF9 X C103 3.7 12.0 
C103 X HY 9.7 16.3 
071 X 705 5.7 14.0 
InB2 X 695 5.0 12.7 
B14 X 577 4.7 10.7 
064 X 071 4.0 11.7 
HY X WF9 11.3 17.7 
0h43 X.B14 4.0 12.0 
Mean 6.1 13.6 
6.4 0.00 
5.9 +1.20^ 
9.8 +2.35^ 
9.9 +3.80^ 
Levels of significance for the following superscripts ; 
a - t value exceeds the 0.05 probability level, 
b - t value exceeds the 0.02 probability level, 
c - t value exceeds the 0.2 probability level. 
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varieties comprising that specific degree of tolerance, Table 22. 
Some of the varieties which had a short silking period also had a 
high degree of tolerance to barrenness and a low tolerance to grain 
reduction at high stands. The correlation coefficients between 
silking rate and yield and percent barrens were -.63 and +.66, 
respectively. The evidence indicates there is some relationship 
between a slow rate of silking and the yields produced at 32,000 
plants per acre. The slopes of the regression lines in Figure 3 
show that it took about 0.38 days per thousand-plant-per-acre in­
crease to reach 75 percent silk for the low degree tolerant vari­
eties compared to 0.12 days for the higher tolerant groups. 
In order to gain information about the tolerance of the 26 
varieties used in this experiment. Table 23 was constructed for the 
four attributes used to measure tolerance, namely, yield, ear 
weight, barrenness, and silking rate. As previously defined, the 
larger the degree number, the higher was the degree of tolerance. 
As one would expect, the same varieties showed a high degree of 
tolerance both in yield and ear weight; however, the majority of 
the varieties had a low degree of tolerance in yield and ear weight. 
Varieties which were highly tolerant in yield usually were tolerant 
in barrenness. The large number of highly tolerant varieties to 
barrenness shown in Table 23 may have been caused by the definition 
for a barren used in the experiment. A barren plant was one which 
produced no kernel of grain. Consequently, this criterion for a 
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Table 23. Degree of tolerance of 26 varieties grown in the 1963 
variety experiment according to yield, ear weight, 
barrenness, and silking rate 
Degree of 
tolerance Yield Ear weight 
Variety 
Barrenness Silking rate 
P3284 Crows ME 695 X 334 
577(ms) X 155 
B14 X 577 
577 X 155 
07 X HY 
577(ms) X 155 
064 X 426 
M14 X B14 
C103 X 334 
Synthetic ME 
B14 X 577 
695 X 334 
Crows ME 
Oh43 X B14 
Oh43 X B37 
Synthetic ME 
695 X 334 
064 X 426 
Oh43 X B14 
577 X 334 
577 X 155 
Crows ME 
Synthetic ME 
Oh43 X B14 
Oh43 X B37 
M14 X B14 
PAG SX29 
WF9 X B37 
P3284 
064 X 426 
07 X HY 
695 X 334 
577 X 334 
M14 X B14 
Oh43 X B37 
577 X 334 
WF9 X B37 
064 X 071 
577(ms) X 155 
PAG SX29 
577 X 334 
B14 X 577 
C103 X 334 
0h43 X B37 
P3284 
M14 X B14 
C103 X HY 
HY X WF9 
577 X 155 
P158 X C103 
C103 X 334 
064 X 071 
WF9 X C103 
IuB2 X 695 
064 X 426 
P338A 
WF9 X B37 
Crows ME 
PAG SX29 
C103 X 334 
P3284 
071(ms) X 705 
Synthetic ME 
C103 X 187-2 
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Table 23. (Continued) 
Degree of Variety 
tolerance Yield Ear weight Barrenness Silking rate 
C103 X HY 
P158 X C103 
577 X 155 
071 X 705 
P338A 
WF9 X C103 
07 X HY 
HY X WF9 
InB2 X .695 
C103 X 187-2 
071(ms) X 705 
07 X HY 
577(ms) X 155 
P338A. 
WF9 X C103 
071 X 705 
InB2 X 695 
C103 X 187-2 
071(ms) X 705 
PAG SX29 
WF9 X B37 
064 X 071 
P338A 
C103 X 187-2 
G103 X HY 
HY X WF9 
071(ms). X 705 
P158 X C103 
071 X 705 
B14 X 577 
HY X WF9 
C103 X HY 
InB2 X 695 
064 X 071 
Oh43 X B14 
071 X 705 
WF9 X C103 
P158 X C103 
barren tended to produce fewer barren plants and cause more vari­
eties to be tolerant than if a more stringent standard would have 
been used. It can be seen in Table 23 that for a variety with low 
tolerance to population in grain production to be highly tolerant in 
barrenness would mean the variety had to produce many small ears at 
high stands. The majority of the 26 varieties planted in 1963 were 
classified as having a low degree of tolerance in the length of 
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of silking period. Most varieties which had a high level of tol­
erance in silking rate were highly tolerant in barrenness and low 
tolerant in yield and ear weight. 
In searching for an explanation for the differential response 
of varieties to different optimum stand levels, plant samples of 
each variety were taken over the tasseling period primarily at the 
high stand level. The hypothesis tested was related to results of 
Sowell e;t al. (1961) who found that the normal variety was greatly 
reduced in grain production at a population of 52,000 plants per 
acre and had a longer period of vegetative growth than did the 
compact variety which yielded the best at high stand levels. It 
was thought that the less-tolerant varieties may have a longer 
period of vegetative growth after tasseling than would the highly 
tolerant varieties. Consequently, the competition between the 
vegetative and reproductive tissue for available photosynthate, 
especially during the flowering stage, may be a cause of slow silk 
emergence, barrenness, and, thereby, a reduction in grain yield at 
high stands for the less-tolerant varieties. Some indication of 
the importance of this competitive action between two actively 
competing sites for photosynthate is seen in the more rapid silk­
ing rate and fewer barren plants at high stands for the two male-
sterile varieties, compared to their fertile counterparts as pre­
sented in Tables 17 and 18. Yields of the male-sterile hybrids 
were 5 to 10 bushels larger than the fertile plants of the same 
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genotypes at high stands, Table 15. 
The linear and curvilinear regressions of the stover and ear 
dry weight accumulations for each variety at high stands are given 
in the Appendix, Tables 33 and 34. No relationships were found 
between the degree of tolerance of a variety at high stands and 
the vegetative and reproductive (ear) dry matter accumulation 
patterns after tasseling among the 26 varieties. 
In order to acquire a better insight into the effect of vege­
tative growth during tasseling and silking on the grain production 
of a variety at high stands, dry matter accumulations and harvest 
data of only the ten highest tolerant and the ten lowest tolerant 
varieties, listed in Table 19, were used in various correlation 
coefficients. For ease of explanation, the highest tolerant group 
will be referred to as tolerant whereas the lowest tolerant group 
will be named intolerant. Some of the more significant correlation 
coefficients are listed in Table 24. 
In correlation coefficient 1, it is seen that the grain yields 
of tolerant varieties at high stands were better correlated with 
total fodder weight and weight of each plant part than were the 
yields of the intolerant varieties. This relationship was espe­
cially apparent at the earliest sampling time of T^ when there was 
a negative correlation between grain yield and dry weights of the 
all plant parts for the intolerant varieties. The large stover 
weight, especially the stalk bottom, during tasseling seemed to cause 
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Table 24. Correlation coefficients of ten intolerant and ten 
tolerant varieties grown in the 1963 variety experiment 
I Type of variety 
Correlations Times Intolerant Tolerant 
1. Yield(Bu/Ac) at high stand and 
Fodder(g/plant) T. -.49 +.71: 
To -.09 +.82: 
4 
+ . 26 + .78 
Stalk bottom T. - .44 +.72: 
(g/plant) 
^3 -.21 + .78, 
^5 -.16 
+ .76 
Stalk top T. -.35 + .55 
(g/plant) T3 + .12 + .59, 
^5 
+.18 + .77 
Ear weight(g/ear) -. 09 + .05 
T3 -.56* +. 18 
T5 + .70 + .45 
2. Barren (%) at high stand and 
** 
* 
** 
* 
* 
** 
* 
* 
Fodder(g/pLant) T. +.83^ +.13 
Stalk bottom T +.71 -.04 
(g/plant) 
Stalk top(g/plant) T- +.51* +.33 
Husk and shank T^ +.67 +.36 
(g/plant) 
3. Ear weight(Lb/Ear) at high stand and ^ 
Ear growth(g/ear) between T. to T^ +.52 +.85^^ 
T^ to T^ +.46 +.85 
4. Ear weight(Lb/Ear) and * 
Yield(Bu/Ac) at 12,000(pl/ac) +.72** +.56** 
22,000 +.88* +.88** 
32,000 +.69 +.78 
* 
**Significant at 0.05 probability level. 
^ Significant at 0.01 probability level. 
Time of sampling 
T^ - 3-5 days before tassel emergence. 
T^ - 6-8 days after tassel emergence. 
T^ - 30 days after tassel emergence. 
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poorer grain production for the intolerant than tolerant varieties 
at high stands. This seems to suggest that plants of the intolerant 
varieties may be either storing photosynthate in the stalks or using 
it for more stover growth instead of for ear development. The in­
tolerant varieties did have heavier stover weights than the tolerant 
varieties at each sampling period. 
Correlation coefficient 2 shows that the weight of the entire 
plant and its various plant parts was better correlated to the .per­
cent barrens in the intolerant than tolerant plants. This indicates 
perhaps that the large weight of the plant parts of the intolerant 
varieties at T^ may have led to a greater percent of barren plants. 
It is interesting to note that the weight of husk and shank, which 
constitutes the ear on a barren plant, was related best to the per­
cent barrens in the intolerant varieties. 
In correlation 3, it was found that the final harvest ear weight 
at 32,000 plants per acre was correlated with the difference in ear 
weight between T^ and T^ in tolerant varieties. This correlation 
seems to suggest that a larger fraction of the final harvest ear 
weight was laid down early in the tolerant plants. 
It is noted in correlation coefficient 4 that the harvest ear 
weight was highly correlated with final yield at all stand levels, 
but showed the best correlation with the medium stand level for both 
tolerant and intolerant varieties. 
Data presented in Appendix, Table 35 shows that the percent 
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reduction in yield, ear weight, stover, grain, and fodder for the 
ten most tolerant and intolerant varieties as stand levels increased 
from low to high and from medium to high stands. For most varieties 
of both tolerant and intolerant types, there was less reduction in 
stover weight than grain and cob weight as the planting rates in­
creased. There was a greater reduction caused by the high pop­
ulation in yield, ear weight, and stover weight for the intolerant 
varieties than for the tolerant varieties. The fodder weight was 
reduced more in the intolerant than tolerant varieties between low 
and high stands, but it was reduced the same amount in both types 
of varieties from medium to high stands. 
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SUMMARY 
There was a significant difference among the three orthogonal 
planting rates in grain production, ear weight, barrenness, and 
silking rate. As stands increased, yields followed a quadratic 
function while ear weights, barrens, and silking rates followed 
linear functions. 
The statistical analysis for this experiment showed there was 
a significant difference in all of the above mentioned harvest 
attributes among the 26 varieties tested in this experiment. The 
two male-sterile varieties produced more grain, had larger ears, 
and silked at a faster rate than their fertile counterparts at 
most stand levels. The multi-ear varieties produced less than 
average yields. However, these latter varieties seemed to be able 
to adjust better than the single-ear type of varieties to the 
competitive conditions of high stands. 
In order to acquire information about the degree of tolerance 
to increasing population among the varieties, there was interest in 
the interaction of variety X population. The attributes used to 
evaluate the degree of tolerance were grain yield, ear weight, 
barrenness, and silking rate. A method of measuring the tolerance 
among the varieties as stands increased was presented in the form 
of linear and quadratic regression coefficients significant from 
zero regression at various levels of probability. 
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A high degree of tolerance in a variety was associated with 
a positive linear regression in grain yield production as plant 
densities increased from 12 to 32,000 plants per acre whereas a 
lower degree of tolerance was related to a negative linear regres­
sion. The quadratic coefficients of each variety, which varied in 
level of significance and sign, also were used for the classification 
of varieties into various degrees of tolerance according to their 
yielding potentialities. The higher the level of probability for 
significance of the quadratic coefficient, the higher was the degree 
of tolerance for a variety with a positive linear regression and the 
lower the degree of tolerance for a variety with a negative linear 
regression. 
It was found that as the degree of tolerance became higher 
the optimum stand level for a variety was increased. Highly tol­
erant varieties usually had an optimum stand level between 22 to 
32,000 plants per acre whereas less tolerant varieties had optimum 
levels between 12 and 22,000 plants per acre. The highly tolerant 
varieties gained about 0.62 bushels per acre per thousand-plant-
increase-per-acre and the less-tolerant varieties lost about 1.27 
bushels per acre. 
All varieties displayed a negative linear regression for ear 
weight as stands increased. This linear regression varied in its 
level of significance depending upon the degree of tolerance to 
withstand high planting rates. According to the method of class­
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ification of varieties into various degrees of tolerance, the less-
tolerant varieties had larger ears at both high and low stand levels 
than did the more-tolerant varieties. These varieties which were 
classified as highly tolerant according to ear weight also were tol­
erant varieties in their yielding capability. Ear weights of highly 
tolerant varieties were reduced only 0.0034 pounds per ear per-
thousand-plant-per-acre increase whereas the less-tolerant varieties 
were reduced 0.0178 pounds per ear. 
Data from this experiment showed that all varieties, except 
577 X 155, had positive linear regressions for percent barrens and 
length of silking rate as within plant competition increased. The 
higher the level of probability for significance of the positive 
linear regression for both barrenness and silking rate the lower 
was the degree of tolerance for a variety. Low-tolerant varieties 
produced about 15.5 percent less ears per plot at high population 
than did the high-tolerant varieties. For each thousand-plants-
per-acre increase of population, the high-tolerant varieties had an 
increase of 0.06 percent barrens and the low-tolerant varieties an 
increase of 0.80 percent. Varieties which had a large number of 
barrens at high stands usually were low in tolerance for seed grain 
production. 
The length of time to reach 75 percent silk seemed to be direct­
ly related to the amount of barrenness at high stands for many 
varieties. Grouping of the varieties by the probability level for 
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significance of their linear regression coefficients showed that 
the highly tolerant variety's silking period was not appreciably 
affected by a rise in stands. Varieties with a low degree of 
tolerance took a greater number of days to reach 75 percent silk 
at both stand levels than did the more tolerant varieties. An 
increase of population by a thousand-plants-per-acre delayed the 
time to reach 75 percent silked for less tolerant varieties by 
about 0.40 days. 
Listing of the 26 varieties grown in the experiment accord­
ing to their degree of tolerance to the four attributes showed 
that the most varieties had similar degrees of tolerance for yield, 
ear weight, and barrens. Most varieties were rated as poorly 
tolerant in grain production and ear weight as stands increased. 
Because of the method of classification of a barren plant, many 
more varieties showed a high degree of tolerance to barrenness 
than would have been present under a more stringent standard. For 
some varieties a high degree of tolerance in silking rate was not 
related to a high degree of tolerance in grain production. 
There seemed to be little evidence from ear and stover dry 
weight accumulations of each variety at high stands to substantiate 
the hypothesis that tolerance was related to the amount of com­
petition between vegetative and reproductive plant parts during 
tasseling and pollination. There was no apparent earlier stop­
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page of vegetative growth before or after tasseling in the high 
than low-tolerant varieties. 
Correlation coefficients of the ten most tolerant and ten 
least tolerant varieties in their yielding ability as popula­
tions increased showed some definite relationships between their 
vegetative growth and ear weight, percent barrens, and yield 
differences. Heavier plants produced higher yields at high stands 
for the more-tolerant varieties whereas the opposite relationship 
was found for the less-tolerant varieties. Weight of stalk bottoms 
of the highly tolerant plants seemed to be directly correlated with 
final yield. The smaller the tolerant plant, the less barrens and 
the more grain were produced at high stands. A larger portion of 
the final harvest ear weight was accumulated in the early stages of 
ear development in the high-tolerant than low-tolerant varieties. 
Fodder, yield, and ear weight were reduced more in the ten 
low-tolerant than the ten high-tolerant varieties as population 
increased. There was greater reduction in all varieties, regard­
less of their tolerance, in the vegetative plant parts as populations 
were increased from low to high then from medium to high levels. 
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SUMMARY AND CONCLUSIONS 
Corn experiments conducted at Ames during 1962 to 1964 were de­
signed to study and investigate the detasseling of corn and the dif­
ferential response of corn varieties to populations. Similar varieties 
and populations were used among these two different experiments, but 
the investigations were presented and discussed separately because of 
differences in their objectives. Summary and concluding remarks also 
will be stated separately for each experiment. 
Detassel Experiment 
The three variables used in the detassel experiments were stand, 
variety, and time of detasseling. Response to detasseling at various 
stand levels was measured by grain yield, ear weight, barrenness, and 
days to reach 75 percent silk. For the years of 1962 and 1963, when 
stands varied, responses to most detasseling treatments were increased 
as the population levels became higher. Production of grain in 1962 
was higher for two varieties (C103 x HY and WF9 x C103) at 14 than 
29,000 plant per acre whereas the two remaining varieties (07 x HY and 
M14 X 014) gave opposite results. In 1963, yields of control and 
detasseled plots usually followed a quadratic function with increasing 
stand levels. In actuality, detasseling corn varieties at tassel 
emergence seemed to raise their optimum stand level for maximum pro­
duction and, thus, reduce the detrimental effects of high plant 
densities on grain yield. 
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In comparison to the non-detasseled treatments, the greater yield 
response to detasseling in 1962 and 1963 at the high populations was 
manifested in less reduction in ear weight and number and a shorter 
time to obtain 75 percent of the plants silked. For most varieties, 
as stands increased in 1962 and 1963, there was a linear reduction in 
ear weight and a nearly linear increase in percent barrens and days to 
75 percent silk. 
Varieties influenced the effect of detasseling by their genetic 
variation. It was found that fertile varieties usually gave a greater 
response to detasseling than did their male-sterile counterparts. De­
tasseling male-sterile varieties at high stands sometimes decreased 
yields. In 1964, the mean response to detasseling six male-sterile 
varieties compared to non-detasseled sterile plants was a positive 
three bushels per acre whereas detasseled fertile plants yielded 13.8 
bushels per acre more than the untreated fertile plants. When com­
pared to cytoplasmic male-sterility, detasseling was not beneficial 
for most of the six varieties. Genetically normal male-sterile plants 
produced more grain than their fertile counterparts at the high stand 
levels used in 1963 and 1964. Corn varieties which had higher optimum 
stand levels or were more tolerant to high stand usually responded 
less to detasseling than did the less tolerant varieties. Over the 
three year period, four single-cross varieties produced significantly 
larger yields on detasseled plots than non-detasseled plots at high 
stands of about 30,000 plants per acre. Yields on detasseled plots 
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of these four varieties seemed to be influenced less by variations in 
year to year environmental conditions then yields from the control 
plots. 
Removing the tassel as it emerged from the whorl gave the largest 
increase in grain yield of all detasseling treatments used in the 1962 
and 1963 experiments. Pre-emergence detasseling usually reduced grain 
yields, mainly, by causing injury to the plants. The longer de­
tasseling was delayed, the smaller were the yields increased by 
detasseling. The increase in grain production caused by detasseling 
at tassel emergence was accompanied by an increased rate of silk 
emergence and more ears. 
Results of this detasseling investigation agreed with the work 
of Duvick (1958), Chinwuba, e^ al. (1961), and Grogan (1956). It must 
be suggested, as these workers concluded, that one reason for the re­
sponse to detasseling seems to be the elimination of a source oE com­
petition for photosynthate between the vegetative and reproductive 
tissues during tassel and ear emergence. Results of the three years 
of experiments seem to indicate that the earlier this competition was 
removed after the tassel once emerged, the greater was the response. 
As would be expected, the importance of this competition between the 
ear and tassel seems to be more acute in conditions of high rather 
than low planting rates. It is interesting to note that detasseling 
had a detrimental effect on most of the male-sterile varieties, but 
a beneficial effect on the fertile varieties. These responses were 
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more common at high planting rates and suggest that the development 
of the pollen grain and subsequent tassel respiration must require 
more photosynthate in the fertile than in the sterile tassel. Re­
moval of the tassel sink for photosynthate may mean that more photo­
synthate is available for ear and silk elongation. This reaction may 
explain the presence of the more rapid rate of silk emergence of the 
primary ear at high stands when the plants are detasseled. However, 
the faster rate of silk emergence caused by detasseling was not evident 
in the detasseled male-sterile varieties which may indicate that the 
male-sterile tassel requires less photosynthate for its growth than 
the fertile tassel. It must be concluded, as other workers have found, 
that the period around tassel emergence and pollination is a very im­
portant stage for ear elongation, pollination, and, subsequent grain 
production. The importance of the period seems to vary with variety 
and planting rate. 
The practical use of detasseling by the farmer seems to be limited 
because of time and cost of the operation. Data presented here in­
dicates that with good growing conditions and at a population of 
22,000 plants per acre an average yield increase of 10 to 15 percent 
could be expected for most tolerant, fertile varieties. With one-
half of the field kept for a pollen source, an increase of 5 to 7 
percent in yield per acre could be expected due to detasseling. Use 
of cytoplasmic male-sterile varieties would give a comparable yield 
increase and also be less expensive to use than the detasseling of 
fertile varieties. 
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Variety Experiment 
In 1963, 26 varieties were planted at 12, 22, and 32,000 plants 
per acre. The data presented in regard to this experiment showed that 
there were significant differences among the 26 varieties and the three 
stand levels in grain production, ear weight, barrenness, and silking 
rate. As populations increased from 12 to 32,000 plants per acre, 
yields of most varieties followed a quadratic function whereas ear 
weight and silking rate were linearly reduced and barrens were linearly 
increased. Multi-ear varieties were found to be more tolerant to 
high stands than single-ear varieties especially in grain yield and 
ear weight. At the two highest planting rates, male-sterile varieties 
yielded more and took fewer days to obtain 75 percent silk than their 
fertile counterparts. 
Linear and quadratic regression coefficients were computed for 
each variety from the yield, ear weight, barrenness, and silking rate 
resulting from each stand level. These coefficients were used to 
classify a variety into a certain degree of tolerance to high pop­
ulations. It was shown by this method that the higher tolerant 
varieties increased in grain yield as stands were increased from 12 
to 32,000 plants per acre whereas poorer tolerant varieties had 
reductions in grain yields from low to high stands. Most of the 
varieties tested seem to have a low degree of tolerance in seed 
yield as populations increased from 12 to 32,000 plants 
per acre. Some varieties which were tolerant in grain pro­
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duction also were tolerant in ear weight and barrenness and poorly 
tolerant in silking rate. There were indications that a rapid rate 
of silking may be correlated directly with higher grain yields. As 
the degree of tolerance became higher, the optimum stand level for a 
variety's maximum grain yield was increased from between 12 to 22,000 
plants per acre to above 22,000 plants. 
It was thought that a longer period of vegetative growth after 
tassel emergence may be a reason for the differential response among 
varieties at high stands. Investigations of the ear and stover growth 
during a 30 day period around tasseling of all varieties at high stand 
levels produced no evidence to support this hypothesis; however, dry 
weights at tasseling of intolerant variety plant parts did indicate 
that the heavier the plant part, the lower were the yields at high 
stands. This relationship seemed to suggest that the intolerant 
variety may be storing sugar instead of using it for ear growth. The 
storage of sugar in the vegetative parts at the beginning of tassel 
emergence could be detrimental to the early growth of the ear and 
silk. In varieties which had a high level of tolerance in grain pro­
duction as populations increased, there was a positive relationship 
between weight of plant part and grain yield. This relationship 
seemed to indicate that there may be less storage of sugar and more 
of it used in early ear development in the more-tolerant than less-
tolerant varieties. Ear growth during the sampling period was 
associated better with final ear weights of the highly tolerant 
than intolerant varieties. This more rapid early growth may be a 
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reason for less barrenness at high stand levels of the more-tolerant 
varieties compared to the less-tolerant. 
More investigations are needed to find explanations for the dif­
ferential yield response of varieties, especially at high stands. The 
most apparent area of study seems to be in the determination of sugar 
concentrations for high-and low-tolerant plants during the tasseling 
and the early ear elongation periods. 
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APPENDIX 
Table 25. Harvest data of detassellng experiment in 1962 reported as means of four replications 
, Yield Moisture Ear Wt. Barren Double 
Variety Stand Treatment (Bu/Ac) (%) (Lb/Ear) (%) (%) 
WF9 X C103 Low Detassel-E 144.21 22.48 0,77 0.00 1.50 
Detassel-75% 167.89 21.91 0.90 0.00 0.00 
Detassel-10 days 157.72 22.59 0.84 0.00 0.00 
Control 145.31 22.24 0.82 0.00 0.00 
High Detassel-E 148.15 23.23 0.43 10.75 0.00 
Detassel-75% 144.15 23.25 0.44 10.25 0.00 
Detassel-10 days 127.71 22.46 0.41 15.75 0.00 
Control 137.49 22.26 0.43 14.50 0.00 
C103 X HY Low Detassel-E 144.73 25.33 0,76 0.00 1,50 
Detassel-75% 140.65 24.96 0.70 0.00 3.80 
Detassel-10 days 135.84 25.15 0.75 1.50 2,80 
Control 133,67 25.02 0.67 0.00 2.50 
^Stand (Plants/Acre) 
Low - 14,000 
High - 29,000 
^Treatment 
Detassel-E - Detassel at tassel emergence 
Detassel-75% - Detassel at 75% silk 
Detassèl-10 days - Detassel at 10 days after 75% silk 
Control - No detasseling 
Table 25. (Continued) 
a b Yield 
Variety Stand Treatment (Bu/Ac) 
High Detassel-E 129.96 
Detassel-75% 103.67 
Detassel-10 days 102.20 
Control 92.73 
M14 X B14 Low Detassel-E 134.19 
Detassel-75% ^118.29 
Detassel-10 days 131.88 
Control 126.48 
High Detassel-E 137.53 
Detassel-75% 125.30 
Detassel-10 days 126.28 
Control 129.26 
07 X HY Low Detassel-E 140.05 
Detassel-75% 134.36 
Detassel-10 days 132.38 
Control 129.96 
Moisture Ear Wt. Barren Double 
(%) (Lb/Ear) (%) . (%) 
23.53 0.40 
23.29 0.36 
22.95 0.32 
23.64 0.31 
18.04 0.54 
18.03 0.55 
17.76 0.56 
18.32 0.56 
18.32 0.33 
18.50 0.30 
19.06 0.34 
17.99 0.31 
21.05 0.60 
21.46 0.61 
21.10 0.59 
20.55 0.61 
13.50 0.00. 
26.30 0.00 
20.80 1.25 
19.70 3.00 
0.00 21.25 
0.00 4.25 
0.00 11.25 
0.00 8.50 
2.75 0.00 
1.50 0.75 
5.00 0.00 
3.50 0.00 
0.00 6.50 
2.50 2.50 
0.00 10.50 
0.00 4.00 
Table 25. (Continued) 
, Yield Moisture Ear Wt. Barren Double 
Variety Stand^ Treatment (Bu/Ac) (%) (Lb/Ear) (%) (%) 
High Detassel-E 151.98 22.02 0.40 1.50 1.50 
Detassel-75% 131.20 21.11 0.35 4.25 1.50 
Detassel-10 days 138.58 21.40 0.25 4.25 0.00 
Control 129.32 20.95 0.36 9.25 0.00 
Table 26. Harvest data of detasseling experiment in 1963 reported as means of four replications 
Yield Moisture Shelling Ear Wt. Grain Wt. Barren Double 
Variety Stand* Treatment^" (Bu/Ac) (%) (%) (Lb/Ear) (Lb/Ear) (%) (%) 
WF9 X C103 Low Detassel-PE 145.35 20.56 83.68 0.68 0.57 1.47 1.56 
Detassel-E 151.04 21.49 85.24 0.70 0.59 1.47 0.00 
Detassel-75% 137.62 20.55 83.17 0.71 0.59 4.60 0.00 
Control 151.60 20.66 83.56 0.73 0.61 1.47 0.00 
Medium Detassel--PE 173, .90 19, .36 84. 16 0 .45 0, .38 0, .86 0, .00 
Detassel--E 165. ,05 19, .65 83. 94 0, .47 0, .39 2, ,69 0, .00 
Detassel--75% 169. 08 18, .87 85. 46 0, .47 0, .40 1, ,86 0, .93 
Control 170, .85 19, .07 85, .29 0, .48 0, .40 4, .28 0, ,00 
High Detassel--PE 142, .74 19, .10 83. 70 0, .31 0, .26 12. 21 0, .00 
Detassel--E 151. 38 18, .07 83, ,11 0, .33 0, .27 2. 61 0, .00 
Detassel--75% 137, .92 18, .41 82, .34 0, .32 0, .26 6, .54 0, .00 
Control 151, .02 18, .17 82, .42 0 .34 0 .30 4, .10 0, .00 
WF9 X C103 Low Detassel-PE 137.97 21.81 83.01 0.63 0.52 0.00 0.00 
. (ms) Detassel-E 155.09 20.82 83.55 0.67 0.56 1.32 0.00 
Detassel-75% 151.60 21.18 83.15 0.66 0.55 0.00 0.00 
Control 158.99 19.15 84.00 0.71 0.59 0.00 0.00 
a 
Stand (Plants/Acre) 
Low - 12,000 
Medium - 22,000 
^ High - 32,000 
Treatment 
Detassel-PE - Detassel at tassel pre-emergence 
Detassel-E - Detassel at emergence 
Detassel-75% - Detassel at 75% silk 
Control - No detasseling 
Table 26. (Continued) 
, Yield Moisture Shelling Ear Wt. Grain Wt. Barren Double 
Variety Stand^ Treatment (Bu/Ac) (%) (%) (Lb/Ear) (Lb/Ear) (%) (%) 
Medium 
High 
M14 X B14 Low 
Medium 
High 
Detassel-PE 153.61 
Detassel-E 174.91 
Detassel-75% 184.63 
Control 181.50 
Detassel-PE 129.47 
Detassel-E 170.95 
Detassel-75% 156.32 
Control 171.43 
Detassel-PE 129.97 
Detassel-E 137.10 
Detassel-75% 144.38 
Control 135.07 
Detassel-PE 154.18 
Detassel-E 163.84 
Detassel-75% 164.84 
Control 173.07 
Detassel-PE 152.65 
Detassel-E 164.83 
Detassel-75% 146.04 
Control 151.74 
19.34 83.60 0.42 
18.97 83.20 0.49 
18.63 83.21 0.47 
19.73 83.54 0.49 
19.03 83.06 0.31 
18.39 83.19 0.33 
19.14 83.32 0.33 
18.39 83.53 0.35 
16.86 85.11 0.46 
17.76 84.69 0.49 
17.59 84.35 0.56 
17.24 83.87 0.55 
18.25 85.16 0.38 
18.12 84.73 0.40 
17.05 84.81 0.40 
17.50 84.90 0.41 
17.30 84.20 0.27 
17.72 84.58 0.29 
18.08 83.47 0.26 
17.27 83.44 0.28 
0.35 4.93 0.00 
0.40 1.73 0.00 
0.39 0.00 0.00 
0.41 0.00 0.00 
0.25 10.2.5 0.00 
0.27 3.59 0.52 
0.27 1.39 0.61 
0.29 1.83 0.00 
0.39 0.00 22.39 
0.42 0.00 13.89 
0.47 0.00 7.27 
0.46 0.00 7.27 
0.33 1.64 2.47 
0.34 0.00 0.83 
0.34 0.00 0.83 
0.34 0.00 4.79 
0.23 1.77 0.00 
0.25 1.17 1.17 
0.22 0.63 1.73 
0.23 1.72 1.74 
Table 26. (Continued) 
, Yield Moisture Shelling Ear Wt. Grain Wt. Barren Double 
Variety Stand Treatment (Bu/Ac) (%) (%) (Lb/Ear) (Lb/Ear) (%) (%) 
C103 X HY Low 
Medium 
High 
07 X HY Low 
Medium 
Detassel-PE 133.97 
Detassel-E 142.14 
Detassel-75% 114.88 
Control 129.01 
Detassel-PE 152.21 
Detassel-E 155.96 
Detassel-75% 102.65 
Control 111.51 
Detassel-PE 142.16 
Detassel-E 119.49 
Detassel-75% 66.39 
Control 70.94 
Detassel-PE 138.57 
Detassel-E 153.08 
Detassel-75% 140.07 
Control 133.61 
Detassel-PE 155.53 
Detassel-E 163.89 
Detassel-75% 154.59 
Control 147.45 
21.54 84.22 0.53 
20.66 84.86 0.54 
21.94 83.76 0.43 
22.37 84.17 0.44 
19.63 84.96 0.37 
19.91 83.66 0.33 
21.86 79.52 0.21 
20.58 80.92 0.24 
18.41 83.48 0.27 
19.61 82.24 0.23 
20.07 76.59 0.13 
19.88 76.53 0.13 
18.38 85.70 0.50 
19.64 85.34 0.57 
19.67 84.89 0.53 
19.56 85.49 0.54 
17.37 86.32 0.35 
18.52 86.25 0.42 
18.60 86.45 0.36 
18.78 85.90 0.38 
0.44 0.00 1.25 
0.46 1.25 3.70 
0.34 1.25 6.33 
0.34 2.57 13.03 
0.31 4.55 0.00 
0.28 2.27 4.91 
0.17 3.63 12.24 
0.20 7.57 10.55 
0.23 4.06 0.00 
0.19 6.98 3.58 
0.10 10.31 12.23 
0.10 9.70 12.94 
0.44 0.00 1.47 
0.50 0.00 4.33 
0.46 0.00 4.02 
0.47 0.00 2.78 
0.30 1.88 1.41 
0.36 2.33 0.00 
0.31 1.52 0.72 
0.33 0.00 1.62 
, Yield Moisture Shelling Ear Wt. Grain Wt. Barren Double 
Variety Stand^ Treatment (Bu/Ac) (%) (%) (Lb/Ear) (Lb/Ear) (%) (%) 
High 
WF9 X B37 Low 
(ms) 
Medium 
High 
Detassel-PE 156.99 
Detassel-E 166.90 
Detassel-75% 124.93 
Control 126.44 
Detassel-PE 140.11 
Detassel-E 154.95 
Detassel-75% 147.13 
Control 149.50 
Detassel-PE 142.56 
Detassel-E 171.80 
Detassel-75% 164.24 
Control 164.27 
Detassel-PE 140.83 
Detassel-E 153.32 
Detassel-75% 164.12 
Control 171.49 
18.11 86.07 0.27 
18.72 85.62 0.29 
18.35 82.96 0.21 
17.42 83.11 0.21 
19.32 81.45 0.63 
19.15 83.70 0.65 
18.45 84.09 0.66 
18.94 83.96 0.67 
19.55 84.33 0.39 
19.84 83.00 0.45 
19.23 83.40 0.41 
18.83 82.62 0.44 
20.06 82.64 0.28 
19.43 83.91 0.29 
18.87 81.99 0.33 
18.49 81.83 0.33 
0.24 0.00 1.16 
0.24 0.00 0.58 
0.17 1.77 7.02 
0.18 1.09 9.66 
0.51 1.39 2.76 
0.55 0.00 0.00 
0.56 0.00 0.00 
0.56 1.39 0.00 
0,33 5.06 0.00 
0.37 1.59 0.00 
0.35 0.76 0.00 
0.36 1.67 0.00 
0.23 10.14 0.00 
0.25 1.18 0.00 
0.27 6.04 0.64 
0.27 2.91 0.00 
Table 27. Harvest data of detasseling experiment in 1964 reported as means of five replications 
Variety 
a Yield 
Treatment (Bu/Ac) 
Moisture 
(%) 
Shelling 
(%) 
Ear Wt. 
(Lb/Ear) 
Grain Wt. 
(Lb/Ear) 
Barren 
(%) 
Double 
(%) 
Small Ei 
(%) 
WF9 X  C103 Control 
Detassel 
61.00 
75.44 
19.34 
20.30 
76.53 
78.13 
0.23 
0.23 
0.17 
0.18 
36.23 
25.92 
0.36 
1.10 
21.12 
23.18 
WF9 X  C103 
(ms) 
Control 
Detassel 
64.45 
70.67 
20.73 
23.26 
79.59 
79.78 
0.20 
0.21 
0.16 
0.17 
36.57 
32.61 
1.49 
1.03 
25.45 
22.88 
HY X  WF9 Control 
Detassel 
69.18 
80.95 
21.39 
22.21 
78.41 
79.91 
0.16 
0.18 
0.13 
0.14 
9.73 
5.93 
3.93 
4.92 
43.91 
37.25 
HY X  WF9 
(ms) 
Control 
Detassel 
98.65 
90.81 
20.90 
20.80 
82.92 
81.87 
0.21 
0.19 
0.18 
0.16 
9.51 
13.76 
2.67 
2.01 
22.71 
17.68 
P3306 Control 
Detassel 
101.01 
113.68 
21.72 
23.23 
81.10 
80.37 
0.24 
0.26 
0.18 
0.21 
20.79 
9.30 
0.49 
0.00 
20.46 
22.07 
P3306 
(ms) 
Control 
Detassel 
136.30 
129.90 
22.07 
22.83 
81.53 
80.22 
0.30 
0.28 
0.25 
0.23 
10.72 
7.39 
0.00 
0.00 
15.46 
16.74 
071 X  705 Control 
Detassel 
30.06 
45.65 
22.21 
23.41 
67.81 
72.29 
0.12 
0.15 
0.08 
0.11 
43.97 
33.96 
0.44 
0.00 
38.46 
37.62 
071 X  705 
(ms) 
Control 
Detassel 
66.30 
62.62 
22.50 
21.77 
75.64 
74.88 
0.17 
0.16 
0.13 
0.12 
21.94 
19.27 
0.00 
0.26 
30.98 
30.62 
^Treatment 
Control - No detasseling 
Detassel - Detassel at tassel emergence 
Table 27. (Continued) 
Yield Moisture Shelling Ear Wt. Grain Wt. Barren Double Small Ear 
Variety Treatment^ (Bu/Ac) (%) (%) (Lb/Ear) (Lb/Ear) (%) (%) (%) 
Oh43 X B37 Control 138.85 20.17 83.91 0.28 0.24 4.66 0.00 5.99 
Detassel 139.53 20.59 83.55 0.29 0.24 4.73 0.00 4.51 
Oh43 X B37 Control 159.39 21.73 83.91 0.32 0.27 3.59 0.00 7.32 
(ms) Detassel 149.85 20.18 84.19 0.30 0.25 5.92 0.00 10.91 
385 X  155 Control 84.99 21.90 82.73 0.21 0-17 21.39 0.00 15.27 
Detassel 112.64 23.06 83.62 0.26 0.21 12.74 0.00 8.12 
385 X  155 Control 106.94 23.76 82.99 0.23 0.19 15.09 0.22 29.50 
(ms) Detassel 109.75 22.45 82.41 0.24 0.20 12.01 0.46 19.02 
07 X HY Control 66.37 19.44 83.15 0.18 0.15 28.48 0.46 23.39 
Detassel 102.69 17.91 83.31 0.23 0.20 8.49 0.52 15.92 
C103 X  HY Control 40.99 20.72 71.14 0.11 0.08 23.95 3.45 46.18 
Detassel 92.32 21.92 79.15 0.21 0.16 10.73 0.22 27.39 
M14 X  B14 Control 112.20 18.89 84.82 0.26 0.22 19.18 1.23 12.32 
Detassel 140.38 18.60 85.69 0.28 0.24 8.68 0.21 10.26 
116 
Table 28. Days to obtain 75 percent silked plants per plot in the 
1962 detasseling experiment reported as means of four 
replications 
Variety Stand Treatment^ Silking Rate 
(Plants/acre) (Days) 
WF9 X C103 14,000 Detassel 7.25 
Control 6.50 
29,000 Detassel 9.75 
Control 12.00 
M14 X B14 14,000 Detassel 3.50 
Control 3.75 
29,000 Detassel 6.00 
Control 6.25 
C103 X HY 14,000 Detassel 6.50 
Control 8.00 
29,000 Detassel 12.25 
Control 16.00 
07 X HY • 14,000 Detassel 4.25 
Control 5.00 
29,000 Detassel 8.50 
Control 8.25 
Detassel - Detassel at tassel emergence 
Control - No detasseling 
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Table 29. Days to obtain 75 percent silked plants per plot in the 
1963 detasseling experiment reported as means of four 
replications 
Silking Rate (Days) 
^ Stand (plants/acre) 
Variety Treatment 12,000 22,000 32,000 
WF9 X C103 Detassel 
Control 
4.00 
4.50 
4.00 
4.50 
5.25 
6 . 0 0  
M14 X B14 Detassel 
Control 
3.25 
3.50 
3.25 
4.75 
5.75 
7.25 
C103 X HY Detassel 
Control 
5.25 
5.50 
8.75 
11.00 
10.75 
12.75 
07 X HY Detassel 
Control 
4.50 
4.25 
4.50 
5.75 
5.25 
7.75 
WF9 X C103(ms) Detassel 
Control 
4.25 
3.75 
5.00 
5.00 
5.50 
5.50 
WF9 X B37(ms) Detassel 
Control 
4.00 
3.75 
4.00 
4.00 
4.50 
5.25 
^Treatment 
Detassel - Detassel at tassel emergence 
Control - No detasseling 
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Table 30. Days to obtain 75 percent silked plants per plot in the 
1964 detasseling experiment reported as means of five 
replications 
Silking Rate (Days) 
Variety Control^ Detassel^ 
WF9 X C103 24.00 18.20 
WE9 X C103 (ms) 13.40 12.20 
HY X WF9 16.80 13.60 
HY X  WE9 (ms) 12.80 11.20 
P3306 . 14.60 11.60 
P3306 (ms) 10.00 9.60 
071 X 705 25.80 20.60 
071 X 705 (ms) 12.80 13.20 
Oh43 X B37 10.40 9.20 
Oh43 X B37 (ms) 8.00 8.00 
385 X 155 12.00 10.00 
385 X 155 (ms) 8.60 8.60 
M14 X B14 17.20 11.20 
07 X HY 23.40 14.00 
C103 X HY 15.80 13.40 
^Control - No detasseling. 
^betassel - Detassel at tassel emergence. 
Table 31. Analysis of variance for yield for high stand level, four varieties, and two 
detasseling treatments 
Source of Degrees of Mean Square Degrees of Mean Square 
Variation Freedom 1962 1963 Freedom 1964 
Replication 3 1025.0^ 254.1** 4 431.2** 
Variety (V) 3 1657.6 6643.8 3 7717.7 
Error (a) 9 235.8 417.4 12 377.1 
** ** ** 
Treatment (T) 1 3111.6 5247.2 1 10,611.0* 
T x V  3  3 5 3 . 5  1 0 2 7 . 0  * *  3  5 9 4 . 5  
Error (b) 12 271.9 170.6 16 150.7 
F value exceeds the 5% level of probability. 
F value exceeds the 1% level of probability. 
Table 32. Harvest data of the 1963 variety experiment reported as mean of three replications 
g Yield Moisture Shelling Ear Wt. Grain Wt. Barren Double 
Variety Stand (Bu/Ac) (%) (%) (Lb/Ear) (Lb/Ear) (%) (%) 
WF9 X  C103 
M14 X B14 
C103 X HY 
07 X HY 
071 X 705 
071(ms) X 705 
Low 144.52 
Medium 150.66 
High 126.85 
Low 126.39 
Medium 133.01 
High 132.66 
Low 120.81 
Medium 110.98 
High 90.61 
Low 148.34 
Medium 156.75 
High 134.89 
Low 141.76 
Medium 135.35 
High 110.89 
Low 137.36 
Medium 162.97 
High 115.32 
16.84 84.41 
16.10 83.70 
16.14 82,31 
15.46 85.33 
15.50 84.55 
16.49 83.71 
19.85 84.52 
19.28 82.21 
20.23 78.95 
17.36 86.70 
16.59 86.32 
17.42 86.18 
19.94 83.49 
20.10 82.96 
19.85 81.23 
18.46 83.42 
18.72 83.25 
20.02 83.34 
0.65 0.55 
0.42 0.35 
0.28 0.24 
0.55 0.47 
0.33 0.28 
0.26 0.25 
0.48 0.43 
0.27 0.25 
0.20 0.17 
0.56 0.55 
0.37 0.33 
0.27 0.23 
0.65 0.54 
0.39 0.33 
0.30 0.24 
0.65 0.54 
0.47 0.39 
0.29 0.24 
0.00 0.00 
2.58 0.00 
11.07 0.38 
0.00 0.93 
0.97 1.80 
4.04 0.00 
1.75 6.01 
5.05 5.46 
14.49 6.06 
0.00 1.67 
0.00 2.84 
6.10 0 .00 
0.90 0.00 
5.84 1.08 
20.46 0.00 
1.96 0.00 
3.28 0.55 
20.03 0.00 
Stand (Plants/Acre) 
Low - 12,000 
Medium - 22,000 
High - 32,000 
Table 32. (Continued) 
Yield Moisture Shelling Ear Wt. Grain Wt. Barren Double 
Variety Stand* (Bu/Ac) (%) (%) (Lb/Ear) (Lb/Ear) (%) (%) 
WF9 X  B37 Low 141.52 18.44 84.14 0.64 0.54 0.00 0.00 
Medium 130.78 17.60 83.07 0.38 0.32 3.81 0.00 
High 132.74 18.02 81.93 0.26 0.21 4.24 0.00 
064 X  426 Low 77.57 14.07 85.15 0.32 0.28 0.00 2.55 
Medium 82.28 15.69 85.06 0.21 0.19 4.18 2.97 
High 83.18 15.31 83.99 0.16 0.14 5.58 3.19 
577 X  334 Low 162.98 15.49 83,50 0.54 0.59 0.00 6.88 
Medium 153.92 14.97 83.68 0.40 0.33 0.50 0.00 
High 155.39 15.36 82.78 0.29 0.24 2.10 0.00 
InB2 X  695 Low 137.38 18.59 85.50 0.56 0.51 0.00 5.26 
Medium 139.27 18.27 86.90 0.35 0.30 1.00 0.00 
High 98.58 19.24 83.36 0.20 0.17 10.55 0.00 
B14 X  577 Low 147.56 14.45 84.66 0.60 0.54 0.85 0.00 
Medium 157.47 14.71 84.55 0.43 0.36 1.03 0.00 
High 155.37 15.90 83.71 0.35 0.29 2.04 0.00 
064 X  071 Low 151.01 19.52 82.12 0.71 0.58 0.00 0.00 
Medium 138.12 18.31 83.14 0.37 0.32 1.56 2.63 
High 149.80 17.82 82.12 0.30 0.25 9.28 1.81 
Table 32. (Continued) 
Yield Moisture Shelling 
Variety Standi (Bu/Ac) (%) (%) 
695 X 334 
C103 X 187-2 
0103 X  334 
HY X WF9 
577 X  155 
577(ms) X 155 
Low 188 .17 
Medium 198 .22 
High 191 .33 
Low 139 .70 
Medium 152 .20 
High 110 .99 
Low 147 .75 
Medium 156 .25 
High 154 .27 
Low 121 .73 
Medium 129 . 66 
High 101 .14 
Low 145 .60 
Medium 148 .74 
High 137 .56 
Low 148 .60 
Medium 149 .44 
High 143 .24 
18.41 88.48 
16.88 88.81 
17.87 87.68 
18.02 85.62 
17.30 85.63 
17.26 84.33 
17.59 82.91 
16.69 81.29 
17.03 81.26 
18.23 85.09 
17.39 82.93 
16.32 83.48 
16.80 83.42 
. 16.37 83.88 
16.34 81.85 
16.11 83.65 
15.86 85.03 
15.90 83.42 
Ear Wt. Grain Wt. Barren Double 
(Lb/Ear) (Lb/Ear) (%) (%) 
0.45 
0.47 
0.33 
0 . 6 2  
0.43 
0 . 2 6  
0 .68  
0.43 
0.43 
0.52 
0.33 
0.25 
0.57 
0.41 
0 . 2 8  
0.59 
0.37 
0.27 
0 . 6 2  
0.45 
0.29 
0.54 
0.37 
0 . 2 2  
0.58 
0.35 
0.35 
0.44 
0.29 
0 . 2 1  
0.50 
0.35 
0.23 
0.52 
0.31 
0 . 2 2  
0.00 
0.53 
1.04 
0.88 
5.96 
15.65 
0.90 
3.12 
9.51 
0.00 
3.96 
15.43 
0.00 
2.59 
2 . 6 1  
0.00  
0.00 
1.09 
41.57 
0.69 
0.00 
1.78 
0.52 
0.38 
1.78 
0.00 
0.00 
0.00 
3.53 
0.85 
0.00 
0.50 
0.38 
1.69 
0.46 
0.37 
Table 32. (Continued) 
Yield Moisture Shelling 
Variety Stand^ (Bu/Ac) (%) (%) 
P158 X  C103 
Oh43 X B37 
Synthetic ME 
Oh43 X B14 
P338A 
P3284 
Low 129 .86 
Medium 123 .28 
High 103 .43 
Low 140 .60 
Medium 160 .08 
High 149.88 
Low 123 .61 
Medium 139 .39 
High 143 .52 
Low 131 .84 
Medium 159 .68 
High 160 .30 
Low 133 ,66 
Medium 139 .84 
High 119 .96 
Low 148 .34 
Medium 147 .77 
High 160 .63 
16.22 84.07 
17.84 78.94 
18.42 82.07 
16.50 86.50 
17.98 85.28 
18.39 85.07 
18.09 86.15 
18.19 86.13 
17.33 85.10 
16.66 85.30 
16.94 85.20 
16.72 85.80 
17.92 83.11 
17.23 83.72 
16.78 82.92 
18.12 86.28 
18.52 85.60 
18.10 85.08 
Ear Wt. Grain Wt. Barren Double 
(Lb/Ear) (Lb/Ear) (%) (%) 
0.54 
0.34 
0.25 
0.57 
0.41 
0.30 
0.37 
0.33 
0.27 
0.49 
0.45 
0.31 
0 .60  
0.39 
0 . 2 6  
0.57 
0.39 
0.32 
0.47 
0.29 
0 .21  
0.50 
0.35 
0 . 2 6  
0.44 
0.32 
0.23 
0.47 
0.39 
0.27 
0.51 
0.33 
0 .26  
0.53 
0.34 
0.27 
2.44 
5.23 
21.23 
0.00 
0 .00  
3.66 
0.85 
3.02 
3.64 
0.00 
3.17 
3.07 
0.00  
4.75 
11.64 
0.85 
3.04 
5.25 
3.03 
3.04 
1.49 
2.50 
0.52 
1.23 
19.69 
12.20 
1.09 
7.35 
1.68 
0.00 
2 . 6 8  
0.00 
0.74 
2.44 
1.58 
0.00 
Table 32. (Continued) 
Yield Moisture Shelling Ear Wt. Grain Wt . Barren Double 
Variety Stand^ (Bu/Ac) (%) (%) (Lb/Ear) (Lb/Ear) (%) (%) 
Crows ME Low 109.52 15.83 81.22 0.26 0.41 3.46 50.19 
Medium 126.79 16.87 82.08 0.21 0.25 2.65 28.55 
High 118.56 16.45 80.47 0.19 0.19 6.10 25.16 
PAG SX29 Low 168.11 17.53 86.43 0.70 0.63 0.00 2.59 
Medium 172.43 16.68 85.87 0.46 0.38 0.51 0.51 
High 167.69 15.98 85.40 0.34 0.29 4.12 0.76 
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Table 33. Linear and curvilinear regression equations for stover 
dry matter accumulations during and after tasseling for 
26 varieties grown in the 1963 variety experiment 
Variety Linear Curvilinear 
WF9 X C103 
M14 X B14 
C103 X HY 
07 X HY 
071 X 705 
071(ms) X 705 
WF9 X B37 
064 X 426 
577 X 334 
InB2 X 695 
B14 X 577 
064 X 071 
695 X 334 
C103 X 187-2 
C103 X 334 
HY X WF9 
577 X 155 
577(ms) X 155 
P158 X C103 
Oh43 X B37 
Synthetic ME 
Oh43 X B14 
P338A 
P3284 
Crows ME 
PAG SX29 
Y= 110.75 
83.35 
134.90 
97.03 
135.69 
106.74 
104.17 
66.63 
121.65 
108.40 
112.66 
125.92 
142.77 
114.81 
166.14 
115.08 
106.70 
59.09 
117.91 
91.95 
99.32 
91.31 
100.10 
110.59 
112.29 
120.35 
1.15X 
0.97X 
0.23X 
1.06X' 
0.74Xj 
1.87X, 
1.15X 
0.76X' 
0.41X, 
1.03X' 
0.87X 
0.60X 
0.49X 
0.90X 
0.62X 
0.41X< 
l.llX, 
2.76%; 
1.17Xj 
0.98X, 
** 
Y= 
** 
** 
* 
** 
+ 0.95X 
+ 1.06X: 
+ 1.36Xj 
+ 1.19X 
+ 0.12X 
+ 0.81X 
** 
102.50 
83.92 
126.01 
84.85 
130.31 
158.89 
96.94 
67.12 
108.11 
99.84 
72.29 
112.74 
164.99 
91.33 
131.91 
98.61 
91.84 
54.48 
103.95 
75.23 
80.57 
92.63 
72.40 
97.50 
89.31 
103.60 
** 
** 
' * 
2.50X -
0.87X 
1.19X 
3.09X 
1.51X 
4.09X 
2.59X 
0.67X 
2.17X 
2.30X 
6.17X 
2.05X -
2.61X + 
4.01X -
3.09X -
2.03X**. 
4.17X -
3.51X -
2.94X**-
4.67X* -
3.08X -
0.79X**+ 
5.83X -
2.95X* -
3.07X -
3.28X -
0.038X, 
+ 0.003X; 
0.022X' 
0.058X,** 
0.020X, 
0.145X, 
0.043X, 
0.003X, 
0.046X, 
0.035X, 
0.139X,** 
0.034X, 
0.09OX, 
0.080X, 
0.090X, 
0.063X, 
O.IOOX,* 
0.023X, 
0.04ZX, 
0.120X,* 
0.048X; 
0.009X, 
0.130X,** 
0.046X, 
0.073X,* 
0.067X2 
Y is predicted stover dry weight. 
X and Xg are days after tassel emergence. 
* 
** 
t value exceeds 0.05 probability level, 
t value exceeds 0.01 probability level. 
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Table 34. Linear and curvilinear regression equations for ear 
weight dry matter accumulations during and after 
tasseling for 26 varieties grown in the 1963 variety 
experiment 
Variety Linear Curvilinear 
WF9 X C103 Y= -12.27 + 1.68X%% Y= 1.33 .. 0.54X + 
M14 X B14 -5.35 + 
0.96X** 
-2.13 "f 0.64X + 
C103 X HY -8.13 + -9.45 + l.lOX -
07 X HY -9.53 + 1.29X** 0.93 - 0.46X + 
071 X 705 -10.50 + 1.34X** 0.57 - 0.24X + 
071(ms) X 705 -16.50 + 1.68%** 2.28 - 0.47X* + 
WF9 X B37 -7.96 + 1.34X** 0.52 - 0.37X + 
064 X 426 -3.01 + 0.65X** 0.92 - 0.07X* + 
577 X 334 -22.63 + 2'41X** 
1.33%** 
1.98X** 
1.69X** 
6.21 - 1.32X + 
InB2 X 695 -9.82 + 2.50 - 0.50X + 
B14 X 577 -19.48 + 5.65 - 1.32X + 
074 X 071 -18.02 + 5.95 - 0.95X + 
695 X 334 -12.11 + 1.35X** 5.85 - 1.17X + 
C103 X 187-2 -16.69 + 1.70X** 
3.30X** 
4.06 - 1.04X + 
C103 X 334 -38.40 + 4.39 - 1.34X + 
HY X WF9 -6.92 + i.oox** -0.51 + 0.05X + 
577 X 155 -3.18 + 0.87X** 
1.29X* 
0.95 + 0.02X + 
577(ms) X 155 -9.39 + 2.97 - 0.74X + 
P158 X C103 -9.82 + 1.18X** -6.94 + 0.82X + 
Oh43 X B37 -4.77 + 1.02%*# 
1.16X** 
0.78 - 0.21X + 
Synthetic ME -12.12 + 2.07 - 0.45X**+ 
Oh43 X B14 -8.35 + 1.50X** 4.59 - 1.19X + 
P338A -12.05 + 1.57X** 2.06 - 0.70X + 
P3284 -11.91 + 1.33X** 0.95 - 0.39X + 
Crows ME -6.35 + 0.83X** 
1.29X 
1.95 - 0.23X + 
PAG SX29 -10.48 + 2.07 - 0.55X + 
0.063X ** 
0.017X, 
0.003X, 
0.050X, 
0.042X,** 
0.052X2* 
0.051X,** 
0.022X, 
0.099X,** 
0.050X,** 
0.087X,** 
0.061X,* 
0.073X2** 
0.071X2** 
0.108X,** 
0.025X2 
0.028X2* 
O.O6IX2* 
O.OO8X2 
0.040X2* 
0.036X2** 
O.O86X2** 
0.064X2** 
0.045X2* 
0.026X2** 
0.050X2** 
Y is predicted ear weight. 
X and Xg are days after tassel emergence. 
t value exceeds 0.05 probability level, 
t value exceeds 0.01 probability level. 
Table 35. Percent reduction in vegetative and reproductive material of tolerant and intolerant 
varieties grown in the 1963 variety experiment 
Percent reduction 
Low to high stand level^ Medium to high stand level 
Ear ^ Grain ^ Ear Grain 
Variety Yield^ Wt. Stover & Cob Fodder Yield Wt. Stover & Cob Fodder 
Intolerant 
WF9 X  C103 12.3 56.0 41.4 65.2 50.1 15.8 31.6 22.9 26.4 23.8 
C103 X  HY 25.0 58.8 41.6 78.8 53.5 18.4 27.9 18.8 43.1 23.5 
07 X  HY 9.0 52.4 38.1 63.1 46.8 14.0 28.6 12.7 23.1 15.5 
071 X  705 21.8 54.3 32.1 62.5 41.4 18.0 24.0 20.0 24.0 20.8 
InB2 X  695 28.2 63.8 42.2 48.4 43.8 29.2 41.8 19.9 16.5 19.2 
C103 X  187-2 20.5 58.3 48.2 37.7 45.9 27.1 40.6 23.8 22.8 23.6 
HY X  WF9 16.9 52.0 53.7 52.4 53.4 22.1 25.2 42.6 43.3 42.8 
071(ms), X 705 22.1 55.6 32.5 63.6 39.2 29.3 38,3 4.1 38.2 12.9 
P158 X C103 20.4 54.2 39.1 68.8 47.2 16.1 28.5 15.2 52.3 24.6 
P338A 10.2 56.1 45.5 47.8 46.1 14.2 32.3 23.4 21.5 28.1 
Mean 18.6 56.2 41.4 58.8 46.7 20.4 31.9 20.3 31.2 23.5 
Tolerant 
• 
M14 X B14 +4.7 51.6 38.8 66.5 49.6 0.2 19.8 15.3 46.2 26.4 
064 X 426 +6.6 50.8 18.1 +30.6 +13.6 +1.1 25.2 26.7 +24.5 21.3 
B14 X 577 +5.0 41.7 37.8 50.9 42.2 1.3 18.1 13.1 26.7 17.3 
695 X 334 +1.6 26.3 40.6 48.8 42.1 3.5 30.8 18.7 +6.9 17.3 
C103 X 334 +4.2 37.5 48.2 34.0 44.1 1.2 0.0 30.6 3.2 23.2 
Oh43 X B37 +6.2 46.5 37.2 71.3 49.5 6.4 26.3 25.0 61.5 37.2 
Synthetic ME +13.9 27.6 37.1 23.3 34.5 +2.9 19.8 19.0 10.9 17.3 
Oh43 X B14 +17.8 37.1 36.2 55.4 42.7 +0.4 30.5 19.6 29.7 22.6 
P3284 +7.7 43.9 33.2 45.9 36.3 +8.0 18.0 21.5 +9.6 18.9 
Crows ME +7.7 26.3 40.7 32.4 39.3 6.5 12.1 33.6 33.6 33.9 
Mean +7.5 38.9 36.8 39.8 36.8 0.7 20.1 22.3 17.1 23.5 
^Final harvest data. 
Last plant sample (T^ - 30 days after tassel emergence). 
Table 36. Harvest and growth rate data of varieties grown in the 1963 variety experiment 
Yield (Bu/Ac) Change in yield Barren Barren Tnrrpasp 
Stand® (Bu/Ac) (Percent) 
Variety High '"'"^"^Iligh (Percent) High*^*"^ High 
Low Med. High to to to to 
Low Med. Med. High Low Med. 
Intolerant 
WF9 X C103 144.5 150.7 126.9 -17.7 -23.8 2.6 11.1 11.1 8.5 
C103 X HY 120.8 111.0 90.6 -30.2 -20.4 5.1 14.5 12.5 9.4 
07 X HY 148.3 156.8 134.9 -13.4 -21.9 0.0 6.1 6.1 6.1 
071 X 705 141.8 135.4 110.9 -30.9 -24.4 5.8 20.5 19.6 14.6 
071(ms) X 705 137.4 163.0 115.3 -22.1 -47.7 3.3 20.0 18.1 16.8 
InB2 X 695 137.4 139.3 98.6 -38.8 -40.7 1.0 10.6 10.6 9.6 
C103 X 187-2 139.7 152.2 111.0 -28.7 -41.2 6.0 15.7 14.8 9.7 
HY X WF9 121.7 129.7 101.1 -20.6 -28.6 4.0 15.5 15.4 11.5 
P158 X C103 129.9 123.3 103.4 -26.5 -19.9 5.2 21.2 18.8 16.0 
P338A 133.7 139.8 120.0 -13.7 -19.8 4.: 11.6 11.6 6.9 
WF9 X B37 141.5 130.8 132.7 —8.8 +1.9 3.8 4.2 4.2 0.4 
577 X 334 163.0 153.9 155.4 -7.6 +1.5 0.5 2.1 2.1 1.6 
064 X 071 149.4 138.1 149.8 +0.5 +11.7 1.6 9.3 9.3 7.7 
577 X 155 145.6 148.7 137.6 -8.0 -11.1 2.6 2.6 2.6 0.0 
577(ms) X 155 148.6 149.4 143.2 -5.4 -6.2 0.0 3.7 1.1 1.1 
PAG SX29 168.1 172.4 167.7 -0.4 -4.7 0.5 4.1 4.1 3.6 
Tolerant 
M14 X B14 126,4 133.0 132.7 +6.3 -0.3 1.0 4.0 4.0 3.1 
064 X 426 77.6 82.3 83.2 +5.5 40.9 4.2 5.6 5.6 1.4 
B14 X 577 147.6 157.5 155.4 +7.8 -2.1 1.0 2.0 1.2 1.0 
695 X 334 188.2 198.2 191.3 +3.1 -6.9 0.5 1.0 1.0 0.5 
^Stand (Plants/Acre) 
Low - 12,000 
Medium - 22,000 
High - 32,000 
Table 36 (Continued) 
Yield pu/Ac) 
Variety Stand 
Low Med. High 
C103 X  334 147.8 156.3 154.3 
0h43 X  B37 140.6 160.1 150.0 
Synthetic ME 123.6 139.4 143.5 
Oh43 X  B14 131.8 159.7 160.3 
P3284 148.3 147.8 160.6 
Crows MB 109.5 126.8 118.6 
Stand (Plants/Acre) 
Low - 12,000 
Medium - 22,000 
High - 32,000 
Change in yield Barren Barren Increase 
(Bu/Ac) (Percent) 
Stand (Percent) Stand 
High High High High 
to to to to 
Low Med. Med. High Low Med. 
+6.5 -1.9 3.1 9.5 8.6 6.4 
+9.3 -10.2 0.0 3.7 3.7 3.7 
+19.9 +t.l 3.0 3.6 2.8 0.6 
+28.5 40.6 3.2 3.1 3.1 -0.1 
+12.3 +12.8 3.0 5.3 4.5 2.2 
+9.1 -8.3 2.7 6.1 2.6 0.8 
Table 36. ( Continued) 
Variety 
Rate of Silking (Days) 
Stand 
Low Med. ëÎMÎl 
Intolerant 
WF9 X.C103 3.7 6.3 12.0 
C103 X HY 9.7 15.0 16.3 
07 X  HY 6.0 7.7 6,0 
071 X 705 5.7 10.3 14.0 
071(ms) X  705 6.3 5.7 11.7 
InB2 X .695 5.0 5.0 12.7 
C103 X 187-2 8.3 7.7 14.0 
HY X WF9 11.3 13.3 17.7 
P158 X  C103 6.7 11.3 15.7 
P338A 8.3 10.0 12.3 
WF9 X  B37 5.7 7.3 10.0 
577 X 334 5.7 6.7 8.0 
064 X 071 4.0 10.7 11.7 
577 X 155 7.rt 6.0 7.0 
577(ms) X  155 6.0 5.0 6.3 
PAG SX29 5.3 6.3 10.0 
Tolerant 
M14 X B14 3.0 
064 X 426 9.0 
B14 X 577 4.7 
695 X 334 6.0 
C103 X 334 5.0 
5.3 
10.0 
9.7 
6.7 
7.3 
5.7 
12.7 
10.0 
6.7 
9.7 
Silking rate 
increase (Days) 
Stand 
High High 
to to 
Low Med. 
Ear Wt. (Lb/Ear) 
Stand 
Low Med. High 
Ear Wt. 
Reduc t ion(Lb/Ear) 
Stand 
High High 
to to 
Low Med. 
8.3 5.7 .65 .42 .28 .37 .14 
6.6 1.3 .48 .27 .20 .28 .07 
0.0 -1.7 .56 .37 .27 .29 .10 
8.3 3.7 .65 .39 .30 .35 .09 
5.4 6.0 .65 .47 .29 .36 .18 
7.7 7.7 .56 .35 .20 .36 .15 
5.7 6.3 .62 .43 .26 .36 .17 
6.4 4.4 .52 .33 .25 .27 .08 
9.0 4.4 .54 .34 .25 .29 .09 
4.0 2.3 .60 .39 .26 .34 .13 
4.3 2.7 .64 .38 .26 .38 .12 
2.3 1.3 .54 .40 .29 .25 .11 
7.7 1.0 .71 .37 .30 .41 .07 
-0.3 1.0 .57 .41 .28 .29 .13 
0.3 1.3 .59 .37 .27 .32 .10 
4.7 3.7 .70 .46 .34 .36 .12 
2.7 0.4 .55 .33 .26 .29 .07 
3.7 2.7 .32 .21 .16 .16 .05 
5.3 0.3 .60 .43 .35 .25 .08 
0.7 0.0 .45 .47 .33 .12 .15 
4.7 2.6 .68 .43 .43 .25 .00 
Table 36. (Continued) 
Rate of Silking (Days) 
Stand 
Low Med. High 
Oh43 X B37 4.0 3.0 7.3 
Synthetic ME 8.3 9.7 13.7 
0h43 X B14 4.0 4.3 12.0 
P3284 7.3 9.0 12.3 
Crows Mb 10.3 13.0 14.7 
Silking rate 
increase (Days) 
Stand 
High High 
to to 
Low Med. 
Ear Wt. (Lb/Ear) 
Stand 
Low Med. High 
Ear Wt. 
Redaction(Lb/Ear) 
Stand 
High High 
to to 
Low Med. 
3.3 4.3 .57 .41 .30 .27 .11 
5.4 4.0 .37 .33 .27 .10 .06 
8.0 7.7 .49 .45 .31 .18 .14 
5.0 3.3 .57 .39 .32 .25 .07 
4.4 1.7 .26 .21 .19 .07 .02 
Table36(Continued) 
Fodder (g/plant) 
Variety Sample^ 
Tj I3 T3 
Intolerant 
WF9 X  C103 104.2 143 .2 140 .6 170 .6 192 .5 
C103 X  HY 125.7 153 .0 148 .4 157 .8 168 .9 
07 X HY 94.1 125 .6 123 .0 148 .5 165 .7 
071 X  705 145.7 151 .8 159 .1 176 .9 200 .6 
071(ms) X 705 126.9 153 .2 150 .3 143 .0 217 .9 
InB2 X 695 112.4 131 .7 132 .9 158 .7 172 .4 
C103 X 187-2 116.6 142 .8 136 .2 163 .0 186 .2 
HY X  WF9 105.5 136 .3 104 .9 129 .2 126 .5 
P158 X  C103 125.2 153 .9 142 .6 189 .0 187 .6 
P338A 101.3 149 .5 132 .7 166 .1 178 .3 
WF9 X B37 97.4 145 .1 132 .7 151 .1 178 .7 
577 X 334 129.8 130 ,3 140 .7 160 .3 187 .1 
064 X  071 135.3 135 .9 155 .4 162 .1 186 .7 
577 X 155 100.1 133 .1 141 .7 153 .1 151 .3 
577(ms) X 155 72.7 109 .2 117 .8 149 .3 160 .7 
PAG SX29 120.7 147 .3 148 .1 143 .4 182 .7 
Sample time 
- 3-5 days before tassel emergence. 
Tg - at tassel emergence, 
T - 6-8 days after tassel emergence. 
- 14-16 days after tassel emergence. 
- about 30 days after tassel emergence. 
Stover (g/plant) 
Sample^ 
T3 T3 
102.8 
124.1 
93.4 
144.3 
124.7 
110.8 
115.3 
104.9 
124.3 
99.6 
96.5 
126.6 
132.5 
98.5 
70.8 
119.4 
134.9 
147.9 
121.5 
147.1 
146.0 
126.3 
138.5 
129.2 
151.3 
140,7 
139,0 
124,3 
130.6 
127,9 
104,6 
143,3 
131.6 
135.9 
117.2 
145.9 
139.7 
124.2 
125.8 
96.5 
130.4 
122 .8  
124.9 
129.3 
143.5 
135.7 
111.7 
141.0 
140.7 
137.6 
126.9 
153.9 
124.8 
141.2 
144.5 
106.4 
154.4 
141.1 
127.6 
137.5 
141.9 
134.6 
128.3 
127,9 
143.5 
144.3 
125.5 
161.3 
177.7 
133.4 
137.9 
95.0 
157.6 
129.9 
136.3 
128.7 
143.1 
127.1 
126.4 
144.6 
Table 36. (Continued) 
Fodder (g/plant) 
Variety Sample^ 
Ti T^ T3 T4 
Tolerant 
M14 X  B14 88 .6 107.0 104. 2 116 .5 
064 X  426 70 .3 74.1 83. 8 96 .3 
B14 X  577 106 .1 150.5 148. 5 150 .3 
695 X  334 155 .3 148.6 151. 1 155 .5 
C103 X  334 153 .7 167.4 161. 5 210 .6 
Oh43 X  B37 88 .2 95.7 133. 7 140 .1 
Synthetic ME 104 .2 127.5 130. 5 138 .5 
Oh43 X  B14 97 .4 110.7 124. 5 140 .9 
P3284 111 .8 144.2 148. 0 157 .3 
Crows ME 107 .6 137.9 125. 4 123 .8 
Stover (g/plant) 
Sample^ 
T3 T^ T^ T3 T^ T3 
158.2 87.7 99.5 95.0 99.9 116.8 
105.5 68.7 72.7 80.0 80.5 90.8 
187.9 104.6 142.7 139,0 127.6 134.2 
191.7 153.6 146.5 146.7 145.7 161.3 
213.9 150.2 160.4 136.5 172.5 141.5 
134.8 87.3 94.6 125.6 122.9 107.2 
166.7 102.5 123.3 121.7 123.8 129.0 
163.6 95.7 101.4 114.5 120.1 120.3 
182.0 110.7 138.0 140.0 139.1 143.3 
138.6 105.5 132.0 117.4 107.5 112.5 
Table 36. (Continued) 
Ear Weight (g/plant) 
Variety Sample"" 
^2 '^3 ^4 ^5 
Intolerant 
WF9 X C103 1, .4 8, .3 9, .0 29, .9 49. 0 
C103 X HY 1. 6 5. ,1 12, .5 20. 2 24. 6 
07 X HY 0. 7 4. 1 5. 8 21, .6 40, .2 
071 X 705 1, 4 4, ,7 13. 2 23, ,0 39. 3 
071(ms) X 705 2. 2 7. ,2 10, ,6 18, .2 40, .2 
InB2 X 695 1. ,6 5, .4 8. 7 17, .5 39, .0 
C103 X 187-2 1, .3 4. 3 10, 4 18. 5 48, .3 
HY X WF9 0, .6 7. 1 8, .4 22, .8 31. 5 
P158 X .C103 0. .9 2. 6 12, .2 34, .6 30, .0 
P338A 1, .7 8, .8 9, .9 25 .0 48, .4 
WF9 X B37 0, .9 6, .1 7, .8 23 .5 42, .4 
577 X 334 3 .2 6. 0 11, .4 22 .8 58, .4 
064 X 071 2, .8 5, .3 11, .9 20 .2 43, .6 
577 X 155 1, .6 5. 2 6, .0 18 .5 24, .2 
577(ms) X 155 1 .9 4. 6 6 .1 21 .0 34, .3 
PAG SX29 1 .3 4 .0 7 .1 15 .5 38 .1 
Sample time 
- 3-5 days before tassel emergence. 
T_ - at tassel emergence. 
Tg - 6-8 days after tassel emergence. 
T, - 14-16 days after tassel emergence. 
Tg - about 30 days after tassel emergence. 
^Division of stalk at primary ear. 
Stalk Bottom (g/plant)^ 
Sample 
Tj I3 T3 
59.9 75.8 68.1 73.8 75.4 
75.0 80.4 75.7 74.0 83.7 
54.3 60 .6 62.0 66.6 62.6 
80.1 77.9 72.9 74.8 82.0 
65.9 72.7 66.8 61.4 91.8 
57.1 69.5 67.3 79.7 69.0 
69.8 82.6 71.7 89.1 77.0 
55.7 64.1 49.3 53.6 48.1 
72.6 83.0 65.8 80.1 79.5 
47.4 65.2 55.2 64.9 55.2 
54.4 70.0 59.7 61.2 64.3 
77.5 70.7 72.9 77.5 68.7 
70.1 69.0 74.4 73.8 71.9 
60.4 68.4 73.7 72.3 68.9 
36.4 49.8 55.8 67.4 59.3 
73.3 82.8 81.3 66.6 78.1 
Table 36. ^ontinue^) 
Ear Weight (g/plant) 
Variety sample" 
Tj T5 
Tolerant 
M14 X B14 0.9 7.5 9.2 16.6 41.4 
064 X 426 1.6 1.4 3.8 16.3 14.7 
B14 X 577 1.5 7.8 9.5 22.7 53.7 
695 X 334 1.7 2.1 4.4 9.8 30.4 
C103 X 334 3.5 7.0 25.0 38.1 72.4 
Oh43 X B37 0.9 1.1 8.1 17.2 27.6 
Synthetic MK 1.7 4.2 8.8 14.7 37.7 
Oh43 X B14 1.7 9.3 10.0 20.8 43.3 
P3284 1.1 6.2 8.0 18.2 38.7 
Crows ME 2.1 5.9 8.0 16.3 26.1 
Sample time 
T^ - 3-5 days before tassel emergence. 
T - at tassel emergence, 
T„ - 6-8 days after tassel emergence. 
T^ - 14-16 days after tassel emergence. 
Tg - about 30 days after tassel emergence. 
^Division of stalk at primary ear. 
Stalk Bottom (g/plant)^ 
Sample 
T, T„ T„ T, Tr 1 2 3 4 5 
46.5 45.4 42.3 46.1 54.6 
31.9 30.9 32.1 30.5 36.2 
55.4 78.3 68.8 68.6 70.2 
100.4 90.7 92.0 87.6 91.2 
79.2 84.1 75.9 86.6 69.8 
44.6 48.0 58.7 53.1 41.5 
63.9 72.5 66.9 68.4 64.9 
50.4 44.1 55.5 53.3 54.0 
68.9 74.4 75.9 72.9 75.2 
65.6 82.2 70.8 55.4 61.3 
Table 36. (Continued) 
Stalk Top (g/plant)^ 
Varl'ty Sample 
\ Tj T3 Tj 
Intolerant 
WF9 X.C103 37.3 44.9 49.7 50.0 50.9 
C103 X  HY 43.6 52,8 46.7 48.6 43.9 
07 X HY 31.1 46.0 40.0 42.5 42.4 
071 X  705 53.0 55.4 56.7 60.1 58.8 
071(ms) X 705 47.1 57.5 55.9 45.6 67.2 
InB2 X .695 44.0 44.8 43.3 45.8 47.1 
C103 X  187-2 34.7 41.5 41.6 42.5 46.6 
HY X  WF9 36.4 50.5 36.3 40.5 35.5 
P158 X C103 41.4 55.3 49.2 56.4 59.1 
P338A 45.0 56.2 52.6 55.7 57.3 
WF9 X B37 35.3 54.2 50.9 48.7 55.8 
577 X 334 38.9 42.5 41.7 43.7 44.6 
064 X 071 47.6 47.3 52.3 48.8 53.1 
577 X 155 31.6 44.1 47.1 44.5 40.4 
577(ms) X 155 29.4 42.9 41.0 44.5 49.5 
PAG SX29 36.8 45.1 44.1 45.1 47.5 
Tolerant 
M14 X  B14 33.1 41.2 39.3 39.0 46.3 
064 X  426 28.8 33.8 37.3 37.7 37.7 
B14 X  577 39.0 48.2 51.5 43.4 47.9 
695 X  334 42.3 43.7 43.2 41.6 47.9 
^Division of stalk at primary ear. 
Husk and Shank (g/plant) 
Sample 
T, T„ T T, Tr 1 2 3 4 5 
2.6 9.0 8.7 11.7 12.0 
4.1 8.6 8.5 9.7 11.7 
0.1 8.8 10.3 12.5 15.9 
4.4 8.2 11.1 13.4 15.0 
7.7 11.5 12.8 14.0 14.2 
2.7 7.9 9.7 11.8 13.5 
3.1 9.0 7.7 8.1 9.4 
1.1 9.2 6.2 8.3 8.2 
3.0 7.7 10.6 13.0 14.2 
2.9 13.9 10.3 15.8 13.1 
0.1 10.2 9.9 13.4 12.2 
3.9 7.7 10.5 12.8 12.2 
8.8 9.2 11.5 13.6 13.0 
0.1 11.2 10.6 13.7 14.9 
2.8 9.0 11.9 12.4 14.1 
2.5 10.1 10.6 11.7 14.1 
0.8 8.7 9.6 10.9 11.9 
0.1 4.7 7.4 9.2 14.2 
5.0 12.5 15.1 12.2 13.0 
3.9 7.3 6.9 12.4 17.8 
Table 35, Continued 
Stalk Top (g/plant)^ 
Sample 
Variety 
?1 ^2 T3 ?4 T5 
C103 X 334 57.0 56.1 39.3 60.0 52.4 
0h43 X B37 38.0 34.4 46.5 49.2 46.1 
Synthetic MiS 30.3 37.5 40.1 39.1 44.1 
0h43 X B14 40.0 43.2 44.2 48.2 45.3 
P3284 34.2 48.4 47.1 48.0 48.1 
Crows Mis 30.5 34.5 33.8 37.2 38.0 
^Division of stalk at primary ear. 
Husk and Shank (g/plant) 
Sample 
T-. T^ T, T 1 2 3 4 5 
8.0 14.4 14.5 20.2 14.5 
0.1 6.1 16.5 17.6 16.0 
2.2 8.7 10.6 12.1 15.3 
0.1 9.4 11.8 14.8 16.8 
1.7 11.0 11.1 14.2 16.0 
2.7 9.5 8.8 10.8 9.3 
Table 36. (Coatinued ) 
Reduction in fodder wt. Reduction in stover Reduction in ear 
Variety (s/pl) wt. (e/pl) wt. (k/dI") 
Stand Stand Stand 
High to High to High to High to High to High to 
Low Medium Low Medium Low Medium 
Intolerant 
WF9 X C103 193.2 60.2 101.2 42.6 92.0 17.6 
C103 X HY 194.0 52.0 102.8 33.4 91.2 18.6 
07 X HY 145.8 30.3 77.2 18.2 68.6 12.1 
071 X 705 141.8 52.7 76.2 40.3 65.6 12.4 
071(ms) X 705 140.5 32.4 70.4 7.5 70.1 24.9 
InB2 X 695 134.1 40.9 97.5 33.2 36.6 7.7 
C103 X 187-2 157.7 57.4 128.5 43.1 29.2 14.3 
HY X WF9 145.0 94.6 110.3 70.5 34.7 24.1 
P158 X C103 167.5 61.2 101.3 28.3 66.2 32.9 
P338A 152.8 54.5 108.4 35.6 44.4 18.9 
WF9 X B37 120.4 21.1 99.3 17.5 31.1 3.6 
577 X 334 63.1 35.3 62.8 31.5 +0.3 +3.8 
064 X 071 141.5 59.2 78.4 42.4 63.1 6.8 
577 X 155 128.0 78.4 80.6 44.1 47.4 34.3 
577(ms) X 155 114.6 59.7 63.5 44.8 51.1 14.9 
PAG SX29 165.0 37.8 115.7 37.2 49.3 0.6 
Tolerant 
M14 X B14 156.0 56.7 73.9 21.1 82.1 35.6 
064 X 426 24.6 25.8 20.1 29.4 +4.5 +3.6 
B14 X 577 137.2 41.3 81.5 21.7 55.7 19.6 
695 X 334 139.4 39.2 110.4 37.1 29.0 +2.1 
C103 X 334 169.0 64.7 131.7 62.3 37.3 2.4 
Oh43 X B37 132.3 79.8 63.6 35.8 68.7 44.0 
Synthetic ME 87.7 34.8 76.2 30.2 11.5 4.6 
Oh43 X B14 121.9 47.7 68.2 29.4 53.7 18.3 
P3284 103.9 42.9 71.1 39.2 32.8 +3.7 
Crows ME 89.8 70.3 77.3 56.9 12.5 13.4 
Table 36. (Continued) 
Ratio^ Ratio^ Ratio^ 
Variety Stand Stand Stand 
High High Low Med. 
Intolerant 
WF9 X C103 1, .10 1, .15 0, .58 0, .36 
C103 X HY 1, .02 0, .92 0, 47 0, .24 
07 X HY 1, .12 1, .10 0, .54 0, .36 
071 X 705 0. 99 1, .10 0, .44 0, .26 
071(ms) X 705 1. 11 1. ,08 0, .44 0. 35 
InB2 X 695 1, 17 1. ,05 0, .33 0. 28 
C103 X 187-2 1, .09 1. ,17 0. 29 0. 35 
HY X WF9 0, .85 0. ,87 0, .32 0. 34 
P158 X .C103 1, .03 1. ,19 0, .37 0. 34 
P338A 1. 07 1. ,12 0, .39 0. 41 
WF9 X B37 1. 01 1. ,17 0, .31 0, 30 
577 X 334 0. 99 1. ,08 0. 30 0. ,34 
064 X 071 1. 05 1. ,07 0. ,48 0. ,27 
577 X 155 1 .  10 1. 12 0, 34 0. ,34 
577(ms) X 155 1, .47 l'. ,30 0. ,45 0. 29 
PAG SX29 0. ,93 1. 13 0, 34 0. ,21 
^Stalk bottom at T, & T_ 
4 5 
Stalk bottom at T. & T„ 
®Stalk top at &Tg 
rStalk top at T- & T-
Ear wt. at 
Stover wt. at 
Ear growth(g/pl) Stover growth(g/pl) 
Sample Sample 
High 
0.28 47.6 40.0 40.7 11.9 
0.17 23.0 12.1 20.2 8.4 
0.33 39.5 34.4 32.1 8.3 
0.24 38.0 26.1 17.0 15.4 
0.23 38.1 29.6 52.9 38.0 
0.29 37.4 30.3 22.6 9.1 
0.45 47.1 37.9 22.5 12.0 
0.33 30.9 23.1 9.9 1.5 
0.19 29.1 17.8 33.3 27.3 
0.37 46.7 38.5 30.3 7.1 
0.31 40.8 34.5 39.8 11.4 
0.45 55.2 47.0 2.1 -0.7 
0.30 40.8 31.7 10.6 -0.4 
0.19 22.5 18.1 28.7 8.5 
0.27 32.3 28.2 55.6 14.7 
0.26 36.7 30.9 25.2 3.7 
Table 36. (Continued) 
d 6 £ 
Ratio Ratio Ratio Ear growth(g/pl) Stover growth(g/pl) 
Variety Stand Stand Stand Sample Sample 
High High Low Med. High 
Tolerant 
M14 X B14 1.10 1.15 0.65 0.56 0.35 40.6 32.2 29.1 21.8 
064 X 426 1.06 1.20 0.09 0.10 0.16 13.1 10.9 22.2 10.9 
B14 X 577 1.04 1.05 0.51 0.44 0.40 52.3 44.2 29.6 -4.8 
695 X 334 0.94 li.04 0.22 0.14 0.19 28.7 26.1 7.6 14.5 
C103 X 334 0.96 1.01 0.40 0.37 0.51 68.9 47.4 8.7 5.0 
Oh43 X B37 1.02 1.30 0.56 0.50 0.26 26.6 19.5 19.9 -18.4 
Synthetic ME 0.98 1.23 0.24 0.27 0.29 36.0 28.9 26.5 7.2 
Oh43 X B14 1.13 1.12 0.51 0.41 0.36 41.5 33.3 24.7 5.8 
P3284 1.03 1.17 0.33 0.19 0.27 37.6 30.7 32.6 3.3 
Crows ME 0.79 1.16 0.20 0.23 0.23 24.9 18,9 7.0 -5.0 
I 
